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ISOUVTiON OF SUBTERRANEAN ZONES 

Cross Reference To Related ApplicsHons 

This application is a continuation-in-part of U.S. patent application serial number 
5 .09/%8,922. attorney doci(rt . numiaer 25791.69. filed on 10/3/2001. that was a 
continuation-in-part of U.S. patent appiicaSon serial number 09/440.338, attorn^ 
dodcet number 25791.9.02. filed on 11/15/1999. that issued as U.S. Patent No. 
6.328.113. that claimed the benefit of tttt filing date of U.S. provisional patent 
application serial number 60/108.558, atbxney dodtet number 25791.9. filed on 
10 11/16/1998, the disclosures of which are Incorporated herein by reference. 

The present application is related to the following: (1) U.S. patent appHcation serial no. 
09/454.139, attorney docket no. 25791.03.02, filed oh 12/3/1990. (2) U.S. patent 
application serial no, 09/510.913. attorney dodcet no. 25791.7.02. filed oh 2/23/2000. 

15 (3) U.S. patent application serial no. 09/502.350. atbmey dodcet no. 25791.8.02. filed 
on 2/10/2000, (4) U.S. patent ai^ilication serial no. 09/440.338, attorney docket no. 
25791.9.02. filed on 11/15/1999. (5) U.S. patent appOcatkm serial no. 09/523.460. 
attorney docket no. 25791.11.02, filed on- 3/10/2000, (6) U.S. patent application serial 
no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 appHcation serial no. 09^1 1 ,941, attorney docket no. 25791.16.02. filed on 2/24/2000, 
(8) U.S. patent applicatk)n serial no. 09/588,946, attomey docket no. 25791.17.02. filed 
on 6/7/2000, (9) U.S. patent appllcatk>n serial no. 09/559.122, attomey docket no. 
25791.23.02. filed on 4/26/2000. (10) PCT patent applicatkm serial no. 
PCTAJSOO/18635, attomey docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. 

25 provistonai patent applteatkm serial no. 60/162,671 , attomey docket no. 25791 .27. filed 
on 11/1/1999, (12) U.S. provisional patent appticatmn serial no. 60/154,047, attomey 
dod<et no. 25791 .29. filed on 9/16/1999, (13) U.S. provisional patent appltoatk>n serial 
no. 60/159,082. attomey docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provistonal patent applicatkm serial no. 60/159.039, attomey docket no. 25791.36, filed 

30 on 10/12/1999. (15) U.S. proviskmal patent applicatkm serial no. 60/159,033. attomey 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provistonal patent application serial 
no. 60/212.359. attomey docket no. 25791.38, filed on 6/19/2000, (17) U.S. provistonal 
patent application serial no. 60/165.228. attomey docket no. 25791.39, ffled on 
11/12/1999. (18) U.S. provisional patent appitoatton serial na 60/221.443. attomey 
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docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221 ,645. attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent applicatton serial no. 60/237.334, attorney 
5 docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal patent application serial 
no. 60/270,007» attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent application serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provisional patent applicatton serial no. 60/259.486. attorney 
docket no. 25791.52. filed on 1/3/2001; (25) U.S. provldonal patent application serial 

10 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313.453. attorney docket no. 25791.59. filed on 
8/20/2OO1; (27) U.S. provlstonal patent applk^tton serial no. 60/317.985. attonney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. proviskHial patent applk:atk3n serial 
no. 60/3318.386. attorney docket no. 25791:67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent appiicatton serial no. 09/969.922, attorney docket no. 25791.69, filed on 
10/3/2001 , ttie disdosuTBS of which are incorporated herein t)y reference. 

Background of the Invention 

Thb invention relates generally to oil and gas exploratton. and in particular to isolating 
20 certeinsubtenranean zones to fadllteteoil and gas exploration. 

During oil expk)fatk)n. a wellbore typically traverses a numt}er of zones within a 
subterranean formatk>n. Some of ttiese subtenranean zones wili produce oil and gas, 
while others wili not. Further, it is often necessary to isolate subterranean zones from 
25 one another in order to fedlitete the exptoratkm for and productkMi of oil and gas. 
Exiting methods for isolating subterranean prodkiction zones in order to facilitete the 
exploration for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the iimiteUons of the 
30 existing pnxesses for isolating subterranean zones during oil and gas exploration. 

Summary of the invention 
According to one aspect of ttie present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one or more solM tubuter members, each 
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solid tubular member induding one or more external seats, one or more perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlling the flow of fluidic 
materials ttuough the perforated tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular niembers for monitoring the 
operating temperature within the perforated tubular members, orie or more pressure 
sensors operably coupled to one or more of the perforated tubular members for 
monitoring the operating pressure witNn the perforated tubular members, and one or 
more flow sensors operably coupled to one or more of the perforated tubuter members 

10 fbr monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isoteton assembly, and a oontrolier operably coupled to the flow 
oontrol valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control vsrives. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process perfoniied within the 
weBbore. 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a weUtK)re is provided that 

20 includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subtenBnean zone, positioning one or more perforated tubulars 
within the weilbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tutnjtars 
within the weilbore. fluldidy coupling the perforated tubulars and the solid tubulars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
tubulars, monitoring the operating temperatures, pressures, and flow rates within one 
or more of the perfonatod tubulars, and controlling the flow of fluidic materials through 
the pertbrated tubulars as a- function of the nionitored operating temperatures, 

30 pressures, and flow rates. 

According to another aspect of the present invention, a method of extracting nnateriais 
from a producing subterranean zone in a weilbore, at least a portion of the weUbbra 
including a casing, is provided that includes' positioning one or moxB solid tubulars 
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within the wellbore. positioning one or more perforated tutnjlars within the welltxjre. the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
5 with the solid tubulars, fluididy isolating the produdng subterranean zone from at least 
one other subterranean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterrenean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
. and controllihg the flow of fluidic materials through the perforated tubulars as a functton 
10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a .flrst 
subterranean zone from a second subterranean zone in a wellbore is provided that 
Indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulws traversing the first subterranean mne, means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radiaHy expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventing the passage of fluids from the first 

20 subterranean zone to the second sufotenanean zone within the vrallbore external to the 
solid tubulars and perforated tiibulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubulars, 
and nneans for controlling the flow of fluidic materials through the perforated tubulars as 
a fiinclion of the monitored operating temperatures, pressures, and flow rates. 

25 

According to another aspect of the present inventim, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of the vellbore 
induding a casing, is provided that indudes mear^ for positioning one or more solid 
tubiriars within the wellbore, means for positioning one or more perforated tubulars 
30 wittiln the wellbore, the perforated tubulars traversing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the Wellbore, means for fluididy coupHng the solid tubulars with the 
casing, means for fluidicly coupling the perforated tubulars with the solid tubuters, 
means for fluidicly isolating the produdng sut)terranean zone from at least one other 



subterranean zone witNn the wellbore. means for fluidicly coupling at least one of the 
perforated tubulars with the producing subtenranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more clf the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect of ttie present invention, an apparatus is provided that 
includes a zonal Isolation assembly including: one qr more solid tubular nriembers, each 

10 solid tubular member indudff^ one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners couptod to the interior sur^K^es of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular m^mberft, and a shoe coupled to the zonal Isolation assembly. At 

15 least one of the soBd tubular members and the perforated tubular members are fonfned 
by a radial expanslm process performed within the wellbore, and the solid tubular 
liners are formed by a radial expansion process performed within the wellbore. 

According to another aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subtenanean zone in a wellbore Is provided that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or mm radial passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary sdid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, positioning one or more solid tubular 
liners within the interior of one or wotb of the perforated tubulars, and radially 
30 expanding and plastically deforming the solid tubular liners within the Interior of one or 
more of the perforated tubulars to fluididy seal at least some of the radial passages of 
ttie perforated tubulars. 
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Aocording to arK>ther aspect of the present invention, a method of extracting materials 
from a producing subteiranean zone in a wellt>ore, at least a portion of the wellt>ore 
including a casing, is provided that includes positioning one or more solid tubulars 
within the wellbore. positioning one or more perforated tubulars each including one or 
5 more racfia! passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within tte wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy ooufriing the perforated tubulars with the solid tubulars, flutdidy 
isolating the produdng subterranean zone frpm at least one other subtenranean zone 
10 within the wellbore, fluididy coupling at least me of the perforated tubulars with the 
produdng subterranean zone, positiming one or nrK>re solid tubular liners within the 
interior of one or more of ttie perforated tubulars, and radially expanding and plastically 
deforming the sdid tubular liners within the interior of one or more of the perforated 
tubulars to fluididy seal at least some of the radial passages of the perforated tubulars. 

15 

According to another asped of the present inventiori, a system for isolating a first 
subten*anean zone from a second subtenranean zone in a wellbore Is provided that 
indudes means for positioning one or more solid tubulars wittiln the wellbore, the solid 
tubulars traversing Vt\B first sut)terranean zone, weans for positioning one or more 

20 perforated tubulars each induding one or more radial passages within the wellbore, the . 
perforated tubulars fraversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for fluididy coupfrng the perforated tubulars and the solid tubulars. means for 
preventing the passage of fluids from the first subtenranean zone to the second 

25 subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expanding and 
plastically defonmir^ the solid tubular liners within the interior of one or more of the 
perforated tubulars to fluididy seal at least sonne of the radial passages of the 

30 perforated tubulars. 

According to another asped of the present invention, a system for extrading materials 
from a produdng subterranean zone in a wellbore. at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the weltbore, means for positioning one or more perforated tubutars 
eacb including one or more radial passages within the weilbore. the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated taJbulars within the weilbore, means for fhiididy 

5 ooupHng the solid tubulars with the casing, me&ns for fluidiciy coupling the perforated 
tubulars with the solid tubulars, jneans for fluididy isolating the producing subterranean 
zoM from at least one other subtenanean zone within the weilbore. means for fluidiciy 
coupHng at least one of the perforated tubulars wiUi the producing subterranean zone, 
means for positioning one or more solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means fbr radially expanding and plasticaliy defbmiing 
the solid tubular liners within the interior of one or more of the perforated tubulars to 
fluidiciy seat at least some of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or nru>re solid tubular members, each 
soHd tubular member including one or more external seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and a sealing material coupied to at least some of the perforated tubuiar members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to Vhe zonal isolation assembly. 

According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subterranean zone in a weilbore is provided that 
includes positioning one or more solid tubulars within the weilbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the weilbore. the perforated tubulars 
traverring the second, subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluidiciy coupling the perforated 
tubulars and the primary solid tubulars. preventing the passage of fluids from the first 

30 subterranean zone to the second subtenanean mne wittiln the weilbore exiemal to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulans. and injecting a hardenable fluidic sealing material 
into the sealed annular regions of ttie perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars: 
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According to another aspect of the present invention^ a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellt)ore 
including a casing, is provided that includes positioning one or more solid tubutars 
5 within the wellbore, petitioning one or more perforated tubulars each including one or 
rnore radial passages within the wellbore. the perforated tubulars traversing the 
produdng subtenranean »ne, radially expanding at least one ofrthe solid tubulars and 
the perforated tubulars within the wellbore. fluidicly coupling the solid tubulars with the 
casing* fluididy coupling the peiforated tubulars with the solid bibulars, fluididy 

10 isolating the producing subtenanean zone from at least one other subterranean zone 
within the wellbore, fluidicly coupling at least one of the perforated tubulars with the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenaMe fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars wittiin the wellbore, the soHd 

20 tubulars traversing the first subterranean zone, nneans for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluidicly coupling the perforated tubulars and the solid tubulars. means for 

25 preventing the passage of fluids from the first subterranean zom to the second 
subterranean zone within the ^A^llbore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annular regton within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic sealing material into 
the sealed annular regtons of the perforated tubulars to seal off at least $ome of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
Induding a casing, is provided that includes means for positioning one or more solid 
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tubulars within the wellbore, means for positioning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isdaUng the produdng subterranean 
zone fliom at least one other subtenranean zone within ttie weilbore, means for flukdidy 
coupling at least one of the perforated tubulars with the produdng subterranean 2one, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10- and means for injecting a hardenable fluidic sealing material into the sealed annular 
regtons of the perforated tubulars to seal ofT at least some of the radial passages of the 
perforated tubulars* 

Aoomiing to anoth«' asped of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned witiiln a weilbore that traverses a 
subterranean formation including: one or more solid tubular members, each solid 
tubular member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tutnilar members, and a shoe coupled to the zonal 
Isdation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
weilbore, and at least one of the perforated tubular members are radially expanded into 
intimate oontect with the subtenranean formation. 

Acooriding to another aspect of the present invention, a method of isolating a first 
25 subterranean zone from a second subtenranean zone in a weilbore is provided that 
indudes pwitioning one or itkhb sdid tubulars within the weHbore, the solid tubiiters 
traversing the first subtenranean zone, positioning' one or nnore perforated tubuters 
within the weilbore eadi Induding one or more radial passages, the perforated tubulars 
traversing the seoond subterranean zone, radially expanding at least one of the primary 
30 solid tubulars and perforated tubulars within the weilbore, radially expanding at least 
one of the perforated tubulars Into intimate contad with the seoond subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubuters, and preventing the 
passage of fluids from the first subterranean zone to the seoond subterranean zone 
within the weilbore external to the sdid tubulars and perforated tubuters. 



9 



According to another aspect of the present invention, a niethod of extracting materials 
from a producing subterranean zone in a welibore» at least a portion of the wellbore 
Including a casing, is provided that Includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubuiars within the vyellbore 
each including one or more radial passages, the perforated tubulars traversing the 
produdng subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore^ radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluididy 
10 coupling the solid tubulars vwth the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fhjidldy isolating the produdng subterranean zone from at least 
one other subtenranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subtenanean zon^ 

15 According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a wellbore is provided that 
indudes rneans for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first sutitenanean zone, means for positioning one or more 
perforated tubulars wrlMn ttte wellbbrs each including one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radial^ 
expanding at least one of the solid tubulars and perforated tubulars within the vyellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for fiuMidy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subtenanean zme within the wellbore external to 
the soBd tubulars and perforated tubuiars. 

Accorcfing to another asped of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a wetlbone, at least a portion of the wellbore 
30 induding a casing, is provided that indudes means for positioning one or more solid 
tut>ulars wittiin the wellbore, means for positioning One or more perforated tubulars 
within the wellbore eadi induding one or more radial openings, the perforated tubulars 
traversing the producing subtenanean zone, means for radially expanding at least one 
of the soHd tubuiars and the perforated tubulars within the wellbore, nneans for radially 



expanding at least one of the perforated tubutars into intlnrtate contact with the 
producing subterranean zone» means for fluididy coupling the solid tubulars with the 
casing, means for fluidicty coupling the perforated tubutars with the solid tubulars, 
means for fluididy isdatlng the producing sut>terranean zone from at feast one other 
5 subterranean zone within the wellbore. and nrmans for fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect of the present invention, an apparatus is provided that 
indudes a zonal isolafion assembly positioned within a wellbore that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, induding: one or 
more sdid tubular membOTs, each solid tubular member induding one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfomned within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casing. 

According to another asped of the present invention, a method of isolating a first 
20 subtwranean zone from a second subterranean zone in a weilix>re that indudes a 
perforated casing that traverses the second subtenBnean zone, is provided that 
Indudes positioning one or more solid tubulars within the wellbore, the sdid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
witNn the wellbore each induding one or more radial passages, the perforated tubulars 
25 traversing the second subtenranean zone, radially expanding at least me of the primary 
solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one cf the perforated tubulars into intimate contad with the perforated casing, fluididy 
coupfirtg the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 weHboTB external to the solid tubulars and perforated tubulars. 

According to anotlier asped of the present invention, a method of extracting materials 
from a produdng subterranean zone in a weDbord, at least a portion of the wellbore 
induding a casing and a perforated casing tliat traverses the produdng subtenranean 



mne, is provided that includes positioning one or more solid tubulars within the 
welibore, positioning one or more pefforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone, radially e)q?anding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore. radially expanding at least one of the perforated 
tubiriars Into intimate contact with the perforated casing, fiuididy coupling the solid 
tubulars with the casing, fiuididy coupling the perforated tubulars with the solid 
tulMjIars. fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fluidicly coupling at least one of the 

10 • perforated tubulans vMth the produdng subterranean zone. 

According to another asped of ttie present irivention, a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or more sdid tubulars within the wellbore. the solid 
tubulars traversing the first subterranean zone, means for positioning one or mors 
perforated tubulars within the wellbore each induding one or more radial passages, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbbre, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contad with the perforated casing, means for fluidicly coupling the perforated tubulars 
and the solid tubulars, arxj means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the wellbore external to the 
soHd tubulars and perforated tubulars. 

25 

Accordir)g to another aspect of the present invention, a system for exbacUng materials 
from a produdng subterranean zone in a wellbore,' at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for positioning ohe or more solid tubulars within the 
30 wellbore. means for positioning one or more perforated tubulars within the wdlbore 
ead\ induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zocie, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wellbore. means for radially expanding 
at least one of the perforated tubulars into intimate oonted with the perforated casing. 
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means for fluididy couplinig the splid tubulars with the casing, means for fluididy 
coupling the perforated tubulars with the solid tubulars, means for fluididy isolating the 
producing subtenranean zone from at least one other subterranean zone within the 
wellbore* and means for fluididy coupling at least one of the perforated tubulars with 
5 the producing subtenanean zone. 

According to another aspect of the preserit inventiont an apparatus is provided that 
Indudes a zonal isolation assembly induding: one or mote sdid tubular members, each 
solid tubular member induding one or more external seals, one or more perforated 

10 tubular nriembers each induding radial passages coupled to the solid tubular members, 
and one or more perforated tubular liners each induding one or more radial passages 
coupled to the interior surfaces of one or nrKNB of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly* At least one of the solid tubular 
members and the perforated tubular members are fonmed by a radial expansion 

15 process perfonmed within the wellbore, and the perforated tubular liners are fbnned by 
a radial expansion process perfonmed within the wellbore. 

According to another aspect of the present nivention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore Is provided that 

20 indudes positioning one or mors solid tubulars within the wellbore, the solid tubulars 
traversing the flrst subten^nean zone, positiof)ing one or more perforated tubulars 
each induding one or more radial passages within the weHbore, the perforated tubulars 
traversing ttie second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenranean zone to the second subtennsinean zone within the wellbore external to the 
prtmary sdid tubulars and petrfbrated tubulars, positioning one or more perforated 
tubular liners within the interior of one or more of the perforated tubulars, artd radially 
expanding arxl plastically defomning the perforated tubular liners within the interior of 

30 one or nmre of the perforated tubulars* 

According to another aspect of the present invention, a method of extracting material 
from a produdng subtenranean zone in a wellbore, at least a portion of the wellbore 
induding a casing. Is provided that indudes positioning one or more sdid tubulars 
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within the wellbore, positioning one or mm perforated tutMilars each including one or 
more radlai passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tulHJlars and 
the perforated tubulars within the welbore, fluidicly coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluldidy 
isolating the producing subtenanean zone from at least one other subterranean zone 
witNn the wellbore, fluididy coupling at least orie of the perforated tubulars with the 
produdng subtenanean zone. posiUoning one or rnore perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding, and 

10 plasticaily defbmiing the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone firom a second subterranean zone in a wellbore is provided that 

15 includes means for positioning one or more sdid tubulars wHhin the wellbore, the solid 
tubulars traversing the first subterraneari zone, means for positioning one or more 
perforated tubutere each including one or nrH>re radial passages within the wellbore, the 
perforated tubulare travereing Vtm second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and the solid tubulars, weans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the prinnary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the intorior of one or more of the perforated tubulars. and nrteans fcx* radially expanding 

25 and plastically defonming the perforated tubular liners within the interior of one or more 
of the perforated tubulare. 

According to another aspect of the present inventton, a system for extractirtg materials 
from a produdng sitfyterranean zone in a weitbors, at ledst a portion of the wellbore 
30 indudhng a casing, is provided that Indudes means for posttionlng one or more solid 
tubidare within the wellbore, means for positioning one or more perfbrated tubulare 
each including one or more radial passages within the wellbore, the perfbrated tubutere 
traversing the produdng subterranean zone, means for radlally expanding at teast one 
of the solid tubutere and the perforated tubuters within the welibore, means for fluididy 
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coupling the solid tubuiars with the casing, means for fluidldy coupling the perforated 
tubulars with the solid tubuiars^ means for fluldidy isolating the producing subterranean 
zone from at least one other subtenanean zone within the wallbore, means for fluidldy 
coupling at least one of the perforated tubuiars with the produdng subterranean zone» 
5 means for positioning one or more perforated tubular Hners within the interior of one or 
more of the perforated tubuiars, and means for radially expanding and plasfically 
defonfning the perforated tubular liners within the interior of one or more of the 
perforated tubuiars. 

10 According to another aspect of the present Invention, an apparatus Is provided that 
indudes a zonal isolation assembly induding: one or more solid tubular members, each 
solid tubular member induding one or more extemal seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for oontrollably fluidtdy coupling the perforated 

IS tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the soHd tubular members and the perforated tubular members are formed by a radial 
expansion process perfonned within the wellborB. 

According to another asped of the present Invention, a method of isolating a first 
20 subterranean zone firom a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that indudes positioning one or more solid tubuiars 
within the wellbore. the solid tubuiars traversing the first subterranean zone, positioning 
two or more perforated tubuiars each induding one or more radial passages within the 
wellbore, the perforated tubuiars traversing the second subterranean zone, radially 
25 expanding at least one of ttie soM tubuiars and pejforated tubuiars within the wellbore, 
fkiidldy coupling the perforated tid>ulars and the primary solid tubuiare, preventing ttie 
passage of fluids from the first subterranean zone lo the second subtemanean zone 
within the wellbore extemal to ttie primary solid tubuiars and perforated tubuiars, and 
preventing fluids from passing from one of the produdng zones that has not t)eeh 
30 depleted to one ofttie producing KKiesttiat has been depteted. 

According to anottier asped of ttie present invention, a method of extracting materials 
from a wellbore having a plurality of produdng subterranean zones, at least a portion of 
ttie wellbore induding a casing, is provided ttiat indudes positioning one or more solid 

is 



tiibulars ^^in the wellbore, positioning two or more perforated tubuiars each including 
one or more radiai passages within the wellbore, the perforated tubulare traversing the 
producing subterranean zones, radiaiiy expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fluididy coupling (he solid tubuiars with the 

5 ca^g. fluididy coupling the perforated tubuiars with the solid tubuiars, fluididy 
isolating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore. fluididy ooupHng at least one of the perforated tubuiars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
nones that has not been depleted to one of the produdng zones that has been 

10- depleted. 

According to another asped of the present invention, a system for isdating a first 
subtenanean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is provided that includes means for positioning one or more solid 

15 tubuiars within the wellbore, the solid tubuiars traversHig the first subterranean zone, 
means for positioning one or more perforated tubuiars each including one or more 
radiai passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubuiars and 
perforated tubuiars within the wellbore, means for fluididy couplirig the perforated 

20 tubuiars and the sdid tubuiars, means for preventing the passage of fluids from the! first 
subterranean zone to the second subterranean zone within the wellbore external to the 
primary solid tubuiars and perforated tubuiars, means for positioning one or more 
perforated tubular liners within the interior of one or more of ttie perforated tubuiars, 
and means for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another asped of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a wellbore, at least d portion of the 
wellbore induding a casing, is provided that Indudes means fbr positioning one or 
30 nrxMne solid tubuiars within the wellbore, means for positioning one or more perforated 
tubuiars each induding one or more radial passages within the wellbore, the perforated 
tubuiars traversing the produdng subterranean zones, means for radially expanding at 
least one of the solid tubuiars and the perforated tubdars within the wellbore, means 
for fluididy coupling ttie sdid tubuiars with the casing, means for fluididy coupling the 
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perforated Uibulars with the solid tubulars. means for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positiofring onei or more perforated tubular liners within 
the interior of one or more of Vhe perforated tubulars, and means for preventing fluids 
fifom passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracting 
geolhermai ertergy from a suMennanean fonmation containing a source of geothenmal 
energy is provided that Includes a zonal isolation assembly positioned within the 
subterranean fomration including: one or more solid tubular tnembers, each solid 
tubular member including one or more external seals» one or more perforated tubular 
members each Including radial passages coupted to the solid tubular members, and 
one or more perforated tubular liners each including one or nnore radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expanston 
process perfomned within the wellbore. 

. According to another aspect of the present invention, a method of isolating a first 
subtenanean zone from a second subtenranean zone including a source of geothermal 
energy in a wellbore is provided that includes positioning one or more solid tubulars 
v^in the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubutars each including one or more radial passages within the 
weUbcNe, the perforated tubutars traversing the second subterraneari zone, radially 
expanding at least one of the solid tubutars and perforated tubulars within the wellbore, 
fkiidicly coupling the perforated tubiriars and the primary solid tubutars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weitbore external to the primary solid tubutars and perforated tubutars. 
positioning one or more perforated tubutar liners within the interior of one or more of 
the perforated tubutars, and radally exparKiing and ptesUcally deforming the perforated 
tubutar liners within the Intertor of one or more of the perforated tubulars. * 
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According to another aspect of the present invention, a method of extracting 
geothermal energy from a subterranean geothermal zone In a wellbore. at least a 
portion of the welltxm including a casing, is provided that includes positioning one or 
niore solid hibuiars within the welltKMne, positioning one or more perforated tutnilars 

5 each including one or more radial passages within the weiltK)re. the perforated tubulars 
traversing the subterranean geothermal zone, radially expanding at least one pf the 
solid tubulars and the perforated hjbulars within the wellbore. fluidldy coupling the solid 
tubutars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subterranean geothenmal zone from at lea^t one other 

10 subterranean zone within the wellbore, and fluididy coupling at least one of the 
perforated tubulars with the subterranean geothenmal zone. 

According to another asped of the present invention, a system for isolating a first 
subterranean zone flrom a second geothemnai subterranean zone in a wellbore is 

15 provided that indudes means for positioning one or more solid tubulars within the 
wellbora, the soGd tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each induding one or more radial 
passages within the wellbore, the perforated tubulars traversing the second geothermal 
subtenanean zone, means for radialty expanding at least one of the sdid tutnilars arul 

20 perforated tubuiars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and nrteans for preventing the passage of fluids from the 
first subterranean zone to the second geothemnal subtenanean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

25 According to another asf^ of the present invention, a system for extracUng 
geothermal energy from a subterranean geottiermal zone in a wellbore, at least a 
portion of the wellbore induding a casing, is provided that indudes means for. 
positoiing or>e or more solid tubulars within the wellbore, means for positioning one or 
more perforated tubulars each induding one or more radial passages within the 

30 weDbore, the perforated tubulars traversing the siA>terranean geothenmal zone, means 
for radally expanding at least one of the soKd tubulars and the perforated tubulars 
within the wellbore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy coupling the perforated tubulars with the solid tubulars, means for 
fluididy isdatlng the subterranean geothermal zone from at least one other 
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subterranean zone within the weiibore* and means for fluididy coupling at least one of 
the perfcMBted tubulars with the subterranean geolhernrial zm 

Aocording to another aspect of the present invention, an apparatus is provided that 
5 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolafion assembly. At least one of 
the soTid tubular members and the perforated tubular members are forrhed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isdating a first 
15 subtmranean zone from a second sutiterranean zone in a wellbore is provided that 
includes positioning orie or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean 2X)ne, positioning one or more perforated tubulars 
within the wellbore eadi including one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, radiaHy expanding at least one of the primary 
20 solid tubulars and perforated tubulars within the wellbore, fluididy coupling the 
perforated tubulars and the solid tubulars, preventing the passage of fluids from the 
first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars, and cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
25 perfprated tubulars within the wellbore. 

According to another aspect of the present invention, a method of extracting materials 
from a produdng subtennanean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or worn solid tubulars 
30 within the wellbore, positioning one or more perforated tubulars within the welbore 
each induding one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the sdid tubulars and 
tiie perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
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isolating the producing subterranean zone from at least one other subterranean zone 
within the wellbcra, fluididy coupling at least one of the perforated tubulars with the 
producing sirtiterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or mors of the perfected tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforate tubulars by further radial 
expansion of the perforated tubulars within the wellbore. 

According to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

10* includes means for positioning one or mor^ solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or nwre 
perforated tubulars within the welibore each induding one or more radial passages, ttie 
perforated tubulars traversing the ifecdnd subterranean zone, means for radially 
expanding at Irast one of the solid tubulars and perforated tubulars within the welibore. 

15 means for flincttdy coupling the perforated tubulars and the solid tubulairs, means for 
prsventbig the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the welibore external to the solid tubulars and perforated 
tubulars, and means for deaning materials from the radial passages of at least one of 
the perforated tubulars; by further radial expansion of the perforated tubulars within the 

20 wellbore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for positioning one or more solid 

25 tubulars within the wellbore, means for positioning one or more perforated tubulars 
within the weHbors each induding one or more radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means' for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the welibore, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, rneans for fluididy isolating the producing subtenranean 
zone from at least one other subtenanean zone within the wellborie, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wein>ore. 

Brief Description of the Drawings 

FIG. 1 is a fragmentary cross-sectional view illustrating the isolatton of subterranean 
zones. 

Fig. 2a is a cross septlonal illustration of the placement of an illustrative ernbodiment of 
a system for tsolaling subterranean zones within a borehole. 

Fig. 2b is a crossi sectional illustration of the system of Fig. 2a during the injection of a 
fluldic material into the tubular support member. 

Fig. 2cls a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

Fig. 2d is a cross secHonal illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodiment of the expandable 
tubular members of the system of Fig. 2a. 

Rg. 4 is a flow chart Illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

Fig. 5a is a cross sectional illustration of an illustrative embodiment of the upsetting of 
the ends of a tubular member. 

Fig. 5b is a cross sectiondl illustration of the expandable tubular member of Fig. 5a 
after radially expanding and ptasUcally deforming the ends of the expandable tubular 
mend>er. 

Fig. 5c Is a cross sectiondl illustratioh of the expandable tubular member of Fig. 5b 
after forming threaded connections on the ends of the exparidatrie tubular rnember. 
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Fig. 5d is a cross sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing membere to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Fig. 6 is a crbss-sectionai Illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig« 7 is a cross-sectional Illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Fig. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a sdid tubular liner. 

Fig. 10 Is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of tlie perforated tubular members of the system for isolating subterranean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

• 

Rg. 11 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subterranean zones Fig. 1 with the surrounding subterranean formation. 

25 

Fig. 12 is a fragmentary cross secUonai illustration of an embodiment of a method for 
coupling one of the peiforated tubular members of the system for isolating 
subterranean zones of Fig. 1 vMh a surrounding perforated welibore casing. 

30 Fig. 13 is a fragmentary cross sectional illustration of an embodiment of a method for 
IMng one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with another pisrfbrated tubular member. 
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Rg. 14 is a fragmentary cross sectional iVustiatibn of an altemiative ernbodiment of the 
system for isolating subterranean zones of Fig. 1 that Includes a one-way valve for 
preventing flow frxm a producing zone into a depleted zone. 

5 Rg. IS Is a fragmentary cross sectional illustration of an alternative emtxxiiment of the 
system for isolating subterranean zones of Fig. 1 in which the system is used to extract 
geothenmal energy from a subtenranean geothennal zone. 

Detailed Description of the Illustrative Embodiments 
10 An apparatus and method for isolating one mora subterranean zones from one or 
mora other subterranean zonies is provided. The apparatus and method pemnlts a 
producing zone to be isolated from a nonprodudng zone udng a combination of solid 
and slotted tubulars. in the production mode» the teachings of the present disclosure 
may be used In corhbination with oonventional, well known, production completion 
15 equipment and methods using a series of packers, solid tubing, perforated tubing, and 
sliding sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolatton of the subterranean zones from each other. 

Refening to Fig. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subtenranean formation 115, The subterranean formation 115 Includes a numl>er of 
productive and non-productive zones, including a water ^e 120 and a tergeted oil 
sand zone 125. During exptoration of the subterranean formatkm 115. the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-produGth/e zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embpdiment, in order to fluldldy isotato the water zone 120 from the 
targeted oH sand zone 125, an apparatus 130 is provkied that includes one or more 
secltons of solM casing 135, one or more external seals 140. one or more sections of 
30 perforated casing 145. one or more kitermediate secUons of solkl casing 150, and a 
solM shoe 155. In several exenv>lary embodimente, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transrrdts fluids and other materials 
from one end of the soHd casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any number of convenGonal commercially avaBat>le sections 
of solid tubular casing such as, for example* oHfleM tubulars fabricated from chromium 
5 steel or fiberglass, in a preferred embodiment the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The sold casing 135 
may be coupled to the casing 110 using any number of conventional oommercidlly 
10 available processes such as. for example, welding, slotted and expandable conneclore, 
or expandable solid oonnecbrs. In a prefenred embodiment, the solid casing 135 Is 
coupled to the casing 1 10 by using expandable solid connectors. The solid casing 135 
tna^ comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commercially available processes such as, for example, welding, or 
stotted and expandable connectors. In a preferred embodiment, the solid casirig 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a prefenred en^ixxJiment, the casing 135 includes one more valve members 160 for 
controlling the fiow of fiuids and other materials within the interior region of the casing 
135. In an attemative embodiment, during the production mode of operation, an 
internal tubular string with various amangements of packere, perforated tubing, sliding 
25 sleeves, and valves way be employed within the apparatus to provide various options 
for commingling and isolating subterranean zones from each other while providing a 
fluid path to the surfeice. 

In a particulariy preferred embodiment, the casing 135 is placed into the wellbcHis 105 
30 by expanding the casing 135 in the radial dinscUon into intimate contact with the interior 
walls of the weilbore 105. The casing 135 may be expanded in ttie radial direction 
using any number of oonventiondl oommercfarily available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 between the sdid casings 135 and 150 and the wellbore 105. The seals 
140 may comprise any number of conventional commercially avaijable sealing 
materials suitatde for sealing a casing in a wellbore such as. for example, lead, rubber 

5 or epo)^. In a preened embodiment, ttie seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sendees. The perforated casing 145 permits fluids 
and other materials to pass into and out of ttie interior of the perforated casing 145 
from and to the arttiular region 165. In this manner, oil and gas may be produced from 
a producing subtenanean zone wiOiin a subterranean formation. The perforated 

10 casing 145 nriay comprise any number of conventional commercially available sections 
of slotted tubular casing, in a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from Petroilne in Aberdeen. 
Scotland, in a particularly preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroilne in Aberdeen. 

15 Scotland. 

The pwforated casing 145 is preferably coupled to one or more solid casing 135. The 
. perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional commerdaily available processes such as. for example, welding, or 
20 slotted or solid expandable connectors. In a prefen-ed embodiment the perforated 
casing 145 is coupled to the solid casing 135 by expandable solid connectore. 

The perforated casing 145 is preferably coupled to one or more intennediate solid 
eatings ISO. The perforated casing 145 may be coupled to the intemiediate solid 
25 casing 150 using any number of conventional commerciaiiy available processes such 
as, for example, welding or expandable solid or slotted connectore. In a preferred 
* embodiment, the perforated casing 145 is coupled to the intennedteite solid casirig 150 
by expandable solid connectore. 

30 The last perforated casing 145 is preferebly coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of. 
conventional commercially available processes such as, for example, welding or 
expandable solid or slotted connectore. Jn a preferred embodimerit, the last perforated 
casing 145 is ooiq>led to the shoe 155 by an expandable solid connector. 
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in an alternative emtxxiimeht, the shoe 155 \s coupled directly to the last one of the 
intermediate solid casings 150. 

5 in a prefenred emt)odiment the perforated casings 145 are positioned within the 
wellbore 105 by expanding ttte perforated casings 145 in a radial direction into intimate 
contact the interior walls of the welilXNre 105. the perforated casings 145 may be 
expanded In a radial direction using any numt>er of conventional commercially available 
processes. 

10 

The intermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145. The intennediate solid casing 150 may comprise 
any number of conventional conmerciaiiy available sections of sdM tubular casing 
such as, for example, oilfield tubulars tetnicated from chromium steel or fibergtess. \n 
15 a prefened embodiment, the intennediate solid casing 150 comprises oilfieid tubulars 
available from foreign and domestic steel mills. 

The intermediate solid casing 150 is prefsrably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 may be coupled to the 
20 perforated casing 145 using any number of conventional commercially available 
processes such as, for example; welding, or solid or slotted expandable connectors. In 
a preferred embodiment, the Intennediate solid casing 150 is coupled to the perforated 
casing 145 by expandable soM connectors. The intennediate solid casing 150 may 
comprise a plurality of such intermediate solid casing 1 50. 

25 

In a prefenred embodinr^nt, the each intermediate solid casing 150 includes one more 
valve members 170 for controlling the flow of fluids and other materials within the 
interior region of the intermediate casing 150. In an alternative embodiment^ as wiH be 
recognized by persons having ordinary skill in the art and the benefit of the present 
30 disclosum» during the production mode operation, an internal tubular string with 
various arrangemente of padcers, perforated tubing, sliding sleeves, and valves may be 
emplc^ within the apparatus to provide various opttons for oommlngling and isoteting 
subterranean zones from each other while providing a fluid path to the surteoe. 
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In a particularly preferred embodiment, ttie intenrnediate casing 150 is placed into the 
wellt)ore 105 by expanding the intemnediate casing 150 in the radisd direction into 
Intimate contact with the interior wails of the wellbore 105. The intermediate casing 
ISO may be expanded in the radial direction using any number of conventional 
5 Gommerdaliy available methods. 

In an atlenurtiva embodiment one or more of ttie intenmediate solid casings 150 may 
be omitted, in an altemative preferred embodiment, one or nnore of the perforated 
casings 145 are provided with one or more seals 140. 

10 

The shoe 155 provides a support n^emba* for the apparatus 130. In this manner, 
various production and exploration tools may be supported by the show 1 50. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, oennent filled shoe, or an aluminum or 
15 composite shoe, in a preferred embodiment, ti\e shoe 150 comprises an aluminum 
shoe available finom Halliburton. In a preferr^ embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and ten^ to permit the use of high 
capadfy production and. 6)q>toration tools. 

20 In a particularty preferred embodiment, the apparatus 130 Indudes a plurality of solid 
casings 135. a plurality of seals 140. a plurality of perforated casings 145. a plurality of 
intemnediate soljd casings 150. and a shoe 155. More generally, the apparatus 130 
may comprtee one or wore solid casings 135. each with one or more vah^e members 
160. n perforated ceisings 145. n-1 intemnediate solid casings 150. each with one or 

25 more valve members 170. and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controllably produced from 
the targeted oD sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface iocatton using the soDd casing 135. The use of 
30 intennediate solid casings 150 with valve memt>ers 170 pennits isolated sections of the 
zone 125 to be selecthrely isolated for production. The seals 140 pemiit the zone 125 
to be fluidlcly isolated from the zone 120. The seals 140 further permite isolated 
sections of the zone 125 to be fluididy isolated ffnom e^tih other. In this nranner. the 
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apparatus 130 permits unwanted and/or non-productive subterranean zones to be 
fkwliciy isolated. 

In an alternative embodiment, as will be recognized by persons having ordinary sidll in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various anangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and Isolating subterranean zones from each 
other while provitfing a fluid path to the surface. 

10 

In several altem^lvB embodiments, the solid casing 135. the perforated casings 145. 
(he Intermediate sections of solid casing 150. and/or the solid shoe 155 are radially 
expanded and plastically defomned v^thln the wellbore 105 in a conventional manner 
and^or using one or more of the methods and apparatus disclosed in one or more of 

15 the following: (1) U.S. patent application serial no. 09/454.139. attorney docket no. 
25791.03.02. filed on 12/3/1999. (2) U.S. patent application serial no. 09/510.913, 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent appiteation serial 
no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.S. patent 
appik»th>n serial no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999.' 

20 (5) U.S. patent applicatkm serial no. 09/523,460. attorney docket no. 25791 .1 1 .02, filed 
on 3/10/2000. (6) U.S. patent applteatkm serial no. 09^12.895, attorney docket no. 
25791.12.02, filed on 2/24/2000, (7) U.S. patent applicatfon serial no. 09/511,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent appllcatkm serial 
no. 09/588.946. attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent 

25 appiteation serial no. 09/559.122, attorney docket no. 25791,23.02, fUed on 4/26/2000. 
(10) PCT patervt appRcation serial no. PCT/USOO/18635. attorney docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S^ provisional patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1d99. (12) U.S. provisional 
patent appHcation serial no. 60/154.047, attorney docket no. 25791.29, filed on 

30 9/16/1999, (13) U.S. proviskxial patent applkatkm serial no. 60/159.082. attorney 
docket na 25791.34, filed on 10/12/1999. (14) U.S. provisk)nai patent applicatton serial 
no. 60/159.039. attorney docket no. 25791.36. filed on 10/12/1099. (15) U.S. 
provisional patent applicatton serial no. 60/1 59,033. attoif)^ docket no. 2S791 .37. filed 
on 10/12/1999. (16) U.S. provistonal patent appiteatton serial no. 60/212.359. attorney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165,228. attorney docket no. 25791.39. fUed on 11/12/1999, (18) U.S. 
provisionai patent application serial no. 60/221 .443. attorney docket no. 25791.45, filed 
on 7/28/2000, (19) U.S. provistonai patent apt)Hcatk)n serial no. 60/221.645, attorney 

5 docket no. 25791 .46, filed on 7/28/2000. (20) U.S. provistonai patent applkslton serial 
no. 60/233.638. attorney docket no. 25791 .47, filed on 9/18/2000. (21) U.S. provistonai 
patent appticatton serial no. 60/237.334, attorney docket no. 25791.48, filed on 
10/2/2000. (22) U.S: provistohal patent applteatton serial no. 60/270.007, attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonai patent appUcatton serial 

10 no. 60/262.434. attorney docket no. 25791.51. filed on.1/17/2001; (24) U.S. proy/istonai 
patent applicatton serial no. 60/259.486. attorney docket no. 25791.52, filed on 
1/3/2001; (25) U.S. provistonai patent appficatk^n serial no. 60/303.740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provistonai patent applteatton serial no. 
60/313,453. attoniey docket no. 25791.59. fitod on 8/20/2001; (27) U.S. provisional 

15 patent applteatton serial no. 60/317.985. attorney docket no. 25791.67. filed on 
9/8/2001 ; (28) U.S. provistonai patent application serial no. 60/318.386. attorney docket 
no. 25791.67.02. filed on 9/10/2001; and (29) U.S. utility patent applteation serial no. 
09/969.922. attoriiey docket no. 25791.69. fitod on 10/3/2001, the disclosures of which 
are Incorporated herein by reference. In an exemplary enntxKllment. the radial 

20 clearances between the radially expanded solid casings 135. perforated casfngs 145, 
Intennediate sections of solid casing 150. and/or ttte solid shoe 155 and the \Mallbore 
105 are eliminated thereby eiinrunating the annulus between the solid casings, the 
perforated casings 145, the intenmediate secttons of solkl casing 150. and/or the soiki 
shoe 155 and the weltbore 105. In this manner, the optional need forfiil^ tiie annulus 

25 with a filter rhateriai such as, for exantpie, gravel, ney be eilrnlnated. 

Referring to Figs. 2a-2d, an Illustrative embodiment of a system 200 for isdafing 
subterranean fonmaUcms includes a tubular eupport member 202 that defines a 
pas8age202a. A tubular expanston oone 204 that defines a passage 204a is coupled 
30 to an end of ttie tubular support member .202. in an exemplary embodiment, the 
tubidar expandon oone 204 Inckides ia tapered outer surface 204b tor reasons to be 
described. 
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A pre-expanded end 206a of a first expandable tubular member 206 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion oone 204. The first expandable tubular member 206 
further includes an unexpended intenmediate portion. 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface of the unexpended 
intemnedlate portion. In an exemplary embodiment, the inside and outside diameters of 
the (m-expanded ends, 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the une)q[>ended intermediate 
portion 206c. An end 208a of a shoe 208 Is coupled to the pre-expanded end 206a of 

10 the first expandable tubular member 206 by a convenfional threaded connection 

An erid 210a of a slotted tubular member 210 that define® a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 208 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

IS 21 0 Is coupled to an end 21 2'a of a slotted tubular member 21 2 that defines a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intenmediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surfaoa of the unexpended 
intemnediate portion. In an exemplary embodiment, the inskle and outside diameters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular member 
214 are greater than the inside and outside diameters of the unexpend^ intenmediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubidar member 
216 is coupled to an end 218a of a slotted tubtdar member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular menrdter 220 that defines a passage 220b is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended Intermediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the Inside and outside 
diameters of the pre^xpanded ends, 220a and 220d, of the third expandable tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intenmediate portion 220& 

5 

An end 222a of a tubular member 222 is thraadabiy coupled to the end 30d of the third 
expandable tubular niember 220. 

In an exemplaiy embodiment, the inside and outside diemeters of the pre-expanded 
10 ends, 206a. 206d, 214a, 214d, 220a and 220d, of the expandable tubular members. 
206, 214, and 220. and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members. 206e. 
214e, and 220e, of the expandable tubular members. 206. 214. and 220. respecUvely, 
further irtdude anchoring elements for engaging the w^lbore casing 104. In several 
15 exemplary ennbodiments, the slotted tubular nriembers, 210. 212. 216. and 218. are 
conventional slotted tubUlar members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural support. In several 
altemative embodiments, the slotted tubular merhbers, 210, 212, 216, and 218 are 
conventional stotted tubular members for recovering or introdudng fluidic materials 
20 such as, for example, oil, gas and/or water from or into a subterranean formation. 

In an exemplary embodiment, as inustrated in Fig. 2a, the system 200 is. initially 
positioned in a borehole 224 fomrted in a subterranean fomnation 226 that includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the i4>per end of the tubular support member 202 may be supFKXted in a conventional 
manner using, for example, a slip joint, or equivalent device in order to perrrA upward 
movement of the tubular support member and tubular expansion cone 204 relative to 
one or more of the expandable tubular members. 206. 214. and 220, and tubular 

30 members, 210, 212. 216, and 218. 

In an exemplary embodiment, as illustrated in Fig« 2b. a fluidic material 228 is then 
Injected into the system 200, through the passages. 202a and 204a. of the tubular 
support member 202 and tubular expansion cone 204. respectiveiy. 
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In an exemplary embodiment as illustrated in Fig. 2c. the continued injection of the 
fluidtc material 228 through the passages, 202a and 204a, of the tutxjiar support 
member 202 and the tubular expansion oone 204, respectively, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone thereby radially 
expandiff\g and plastically defonning the expandable tubular member 206 off of the 
tapered external surface 204b of the tubular expansion oone 2iM. In particular, the 
intermedlatB non pre*«xpanded portion 206c of the expandable taJbuiar member 206 is 
radially expanded and piastically defonmed off of the teipered external surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
inteifor surface of the w^llbore casing 104. Consequently, the radially expanded 
intenmediate porOon 206c of the expandable tubular member 206 is thereby coupled to 
the wellbore casing , 104. In an exemplary embodiment, the radially expanded 
intermediate portior^ 206c of the expandable tubular member 206 is also thereby 

15 andx)red to the wellbore casing 104. 

In an exemplary embodiment, as illustrated In Fig. 2d, after the expandable tubular 
member 206 has been plasticdily defonned and radially expanded off of the tapered 
extemat surface 204b of the tutnjlar expansion cone 204, the tubular expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
.member 202. As a result, the second and third expandable tubular members, 214 and 
220, are radially expanded and plastically deformed off of the tapered exten^ai surface 
204b of the tubular expansion cone 204. In particular, the intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 

25 expanded and plastically deformed off of the tapered external surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of tt>e wellbore 224. Cor^equently, the radially expanded Intenmediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the r«ltally expanded intermediate portion 

30 2140 of the second expandable tutHJiar member 214 is also thereby anchored to the 
weHbore 104. Furthenmore, the continued application of the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly into 
engagement with the pre-expanded end 220a of the third expandable tubuter rhember 
220. Rnally, the continued application of the upward force to the tubular member 202 
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wilt then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. in 
particular, the intemnediate non pre-expanded portion 220c of the third expandable 
tubular member 220 Is racfiaHy ex|Anded and plasticalty defomied off of the tapered 

5 external surface 204b of the tubular expansion oorie 204. As a result, the sealing 
fneir^ 220e engages the interior surface of the welbore 224. Consequently, the 
radiaNy expanded Intermediate portion 2206 of the third expandable tubular nrtember 
220 is thereby coupled to the wsllbore 224. In an memplary embodlnnent, the radially 
expanded intermediate portion 220c of the third expandable tubular member 220 is 

10 also thereby anchored to the weilbore 224. As a result^ the water zone 2^ and 
fluldidy isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support member 202 and ttie tubular expansion cone 
15 204 are renrioved from the weilbore 224. 

Thus, during the operation of the system 10, the intenmediate non pre-expanded 
portions, 214c, and 220c, of the expandable tubular members, 206. 214, and 
220. respectively, are radially expanded and plastically defonned by the upward 

20 displacement of the tubular expansion cone 204. As a result, the sealing rhembers, 
206e. 214e. and 220e. are displaced in tine radial direction into engagement with ttie 
weilbore 224 thereby coupling the shoe 208. tiie e}q>dndat>ie tubular member 206, Ve\e 
slotted tubular members, 210 aid 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218. and the expandable tubular member 220 to the 

25 weilbore. Furtttermore, as a result, tt^e connections between the expar>dable tubular 
members, 206. 214, and 220, the shoe 208, and the slotted tubular members, 210, 
212. 216. and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, the inside diameters of the expandable tubidar 
members, 206, 214, and 220. and the slotted tubular members, 210, 212, 216, and 

30 218, after the radial ^(panslon process, are substanttaily equal. In this manner, 
additional conventional tools and other conventional equipment may be easily 
positioned wiUiin, and moved ttvough, ttie expandable and slotted tubular members, in 
several altemattve embodiments, ttte conventional tools and equipnnent Include 
conventional valvhg and other conventional flow control devices for controlling the flow 
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of fluidlc materials within and between the expandable tubular memt}ers. 206. 214, and 
220, and the slotted tubular members, 210. 212. 216. and 216. 

Furthermore. In the system 200. the slotted tubular members 210, 212, 216. and 218 
5 are interleaved' among the expandable tubular members, 206, 214, and 220. As a 
result, because only the iniemiediale non pre-expanded portions, 206c 214c and 
220c. of the expandable tubular members, 206, 214. and 220, respedively, are radially 
expanded and plastically deformed, the slotted tubular members, 210, 212, 216. and 
218 can be conventional slotted tubular members thereby sigrtiflcantiy redudng the 

10 cost and complexity of the system 10. Moreover, because only the inlarmediate non 
pre-expahded portions, 206c 214c and 220c. of the expandable tubular members, 
206, 214. and 220, r^peciively, are radially expanded and plastically defonned, the 
number and lengfh of the interleaved slotted tubular members, 210, 212. 216. and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodiment the total length of the intemnedlate non pre-expanded 
portions, 206c 214c and 220c. of the expandable tubular members. 206, 214. and 
220, is approximately 200 feet, and the total length of the slotted tubular members. 
210, 212. 216. and 216, is approximately 3800 feet Consequently. In an exemplary 
embodiment, a system 200 having a total length of approximately 40(K) feet is coupled 

20 to the wellbore 224 by radially expandbig and plastically deforming a total length of only 
apiwoximateiy 200 feet. 

Furthermore, the sealing members 206e. 214e, and 220e. of the expandable tubular 
members. 206. 214. and 220, respectively, are used to couple the expandable tubular 
25 members and the slotted tubular members, 210. 212. 216. and 218 to the wellbore 224. 
the radial gap between the slotied tubular members, the exparuiabte tubular members, 
and the wellbore 224 may be large enough to effectively eliminate the possibility of 
damage to the expandable tubular members and slotted tubular members durfrig the 
placement of the system 200 within ttw wellbore. 

30 

In an exemplary embodiment, the prs-expanded ends. 206a, 208d. 214a, 214d, 220a. 
and 220d. of the expsmdialrie tubular members. 206. 214, and 220. respecHvely, and 
the siotlad tubular members, 2l6, 212. 216, and 218, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 inches, respecUveiy: prior to the radial 
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expsmsbn. the intermediate non pre-expanded portions. 206c. 214c. and 220c, of the 
exp8ndai)le tubular members, 206. 214. and 220, respectively, have outside diameters 
of 7.625 inches: the slotted tubular members. 210, 212, 216. and 218. have inside 
diameters of 7.675 inches; after the radial expansion, the inside diameters of the 
5 intermediate portions, 206c 214c and 220c. of the expandable tubular members. 206, 
214. and 220. are equal to 7.675 inctves; and the welibore 224 has an Inside (fiameter 
of &755 inches. 

In an uwnplary einbodiment, the pre-expanded ends, 206a, 206d, 214a. 214d. 220a, 
10 and 220d. of the expandable tubular members. 206, 214. and 220. respectively, and 
the slotted tubular members. 210. 212, 216. and 218. have out^e diameters and wall 
thicknesses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intermediate nan pre-e]q)anded portion?, 206c. 214c. and 220c. of the 
expandable tubular members. 206, 214. and 220. respectively, have outside diameters 
15 of 4.000 inched; the slotted tubular members. 210, 212. 216. and 218. have inside 
diameters of .4.000 inches; after the radial expansion, the inside diameters of the 
intemwdiato portions, 206c 214c and 220c of the.expandable tubular members, 206. 
214, and' 220. are equal to 4.000 inches and the welibore 224 has an inside diameter 
of 4.892 inches. 

20 

In an exemplary embodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas. and/or water into or Iran the subterranean 
tennation 226b. 

25 Referring now to Fig. 3, an exemplary embodiment of an expandabte tubular member 
300 wiO now be described. The tubular member 300 defines an interior region 300a 
and includes a first end dOOb including a first threaded connection 30(H)a, a first 
tapered porUon 300c an Intennediate portion 300d, a second tepered pt^Uon 300e, 
and a second end 300f including a second threaded connection 300fa. The tubular 

30 member 300 further preferably includes an intennediate sealing member 300g that is 
coupled to the exterior surface of the intennediate portion 300d. 

In an exemplary embodiment, the tubular mentf)er 300 has a substantially annular 
cross section. The tubular member 300 may be fabricated from any number of 
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conventional comnnercially available materials such as. for example. Oilfield Country 
Tubular Goods (OCTG)» 13 chromium steel tubing/casing, or L83, J55, or P110 API 
casing. 



5 In an exemplary embodiment the interior 300a of the tubular member 300 has a 
substantially drcular cross section. Furthermore, in an exemplary embodiment the 
interior region 300? of the tubular member includes a first inside diameter Di, an 
intermediate inside diameter Dm^ and a second inside diameter Dz. In an exemplary 
embodiment, the first and second inside diameters, Di and D2, are substantially equal. 
10 In an exemplary embodiment the first and second inside diameters, Di and Da, are 
greater than the intemnediata inside diameter Diht- 

The fkst end 300b of the tubular member 300 is coupled to the intemiediate portion 
SOOd by the first tapered portion 300c and the second end 300f of the tubular noember 

15 is coupled to the Intemnediaie portion by the second tapered portion 300e. In an 
exemplary embodiment the CHJtslde diameters of ttie first and seoortd ends, 300b and 
300f, of the tubular mernber 300 is greater than the outside diameter of the 
intenmediate p(^on 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular mend)er 300 include wail thicknesses, ti and ta, respectively. In an 

20 exemplary embodiment the outside diameter of the intemiediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intemiediate portion 300d of the tubular 

member 300 includes a wail thidcness tinr* 

« 

25 In an exempiaiy embodiment, the wall thicknesses ti and U are substantially equal in 
order to provide substantially equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exennplary embodiment, the wail 
INcknesses, ti and ti. are both greater than the wan thtekness Un in.order to optimally 
niaich the burst strength of the fbst and second ende, 300a and 300f. of the tubular 

30 member 300 with the intenrnediatepoitkmSOOd of the tubular member 300. 

In an exempiaiy embodiment, the first and second tapered portkms. 300c and 300e. 
are inclined at an angle, a. relathre to the kmgitudinai directkm ranging from about 0 to 
30 degrees in order to optimally fedDtate the radial expanston of the tubular member 



300. In an exemplary embodiment, the first and second tapered portions. 300c and 
300e, provide a smooth transition Iseiween the first and second ends, 300a and 300f, 
and the intermediate portion 300d, of the tubidar member 300 in order to minimize 
stress oonoentralions. 

5 • ■ ■ 

The intenmediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. in an exemjdary embodiment, 
the intermediate sealing member 300g seals the interface between the intermediate 
portion 300d of the tubular member 300 and the interior surtaoe of a wellbore casing 

10 305, or other preexisting stmcture. after the radial expansion and plastic d^rmatlon of 
the Intermediate portion 30dd of the tubular member 300. In an exemptery 
embod^nt, the intermediate sesriing member 300g has a substantially annular cross 
section, in an emmplary embodiment, the outside diameter of the intermediate sealing 
member 300g b selected to be tess than the outside diameters of the first and second 

15 ends, 300a and 300f. of the tubuter mernber 300 In order to opifanally protect the 
mtemwdiate sealing member 300g <iuring piaoe^ment of the tubular member 300 within 
the wellbore casings 305. The intennediate sealing member 300g may be fabricated 
ftom any number of conventional comnwrdaliy availabte materials such as. for 
example, themioset or thermoplastic polyrners. in an exemplary embodiment, the 

20 intennediate sealing member 300g is fabricated from themnoset polymers in order to 
optimaity seal the radially expanded Intemr^lato portion 300d of the tubular member 
300 with the wellbore casing 305. In several alternative embodiments, the sealing ^ 
member 300g includes one or more rtgid anchors for engaging the weiibore casing 305 
to thereby anchor the radially expanded and plastically deformed intermediate portion 

25 300d of the tubular member 300 to the wellbore casing. 

( ' Referring to Figs. 4. and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is Ibmned by a process 400 that includes the steps of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular member in 
30 step 410: (3) stress reUeving both expanded upset ends of the tubuter member in step 
415: (4) fomring threaded connections In both expanded upset ends of the tubuter 
member In step 420; and (5) putting a sealing material on the outside diameter of the 
non-expended intennediate portion of the tubuter member in step 425. 
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As Hustrated h FIG. 5a, in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using convehttonal upsetting methods. The upset ends, 500a and 5Q0b, 
of the tubular member 500 include the wall thicknesses ti and ta. The Intermediate 
portion 500c of the tubular member 500 includes the wall thickness ttr«r and the Interior 

5 diameter Dint. In an exemplary embodiment, the wall thicknesses ti and Iz are 
substantially equal in order to provide burst strength that is substantially equal atong 
the entire length of the tubular member 500. In an exemplary eml>odiment, the wall 
thicknesses ti and t2 are both greater than the wall thickness im in order to provide 
bur$t strength that is substantially equal along the entire length of the tubular memt>er 

10 500, and also to opthmaliy fecilitata the formation of threaded connections in the fi^ 
and second ends. 500a and 500b. 

As illustrated in Rgl 5b» in steps 41 0 and 415, both ends, 500a and 500b, of the tubular 
member 500 are radially expanded using conventional radial expansten methods, and 

15 then both ends, 5(X)a and SOOb, of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 include the interior 
diameters Di and D2. in an exemplary embodinrtent the interior diameters Di and Dz 
are substentialiy equal in order to provide a burst strength that is substentiaily equal. In 
an exemplary embodiment, the ratio of the interior diameters Di and D2 to the intertor 

20 diameter Dm ranges from about 100% to 120% in order to fadlltete the subsequent 
radial exf>an8k)n of the tubular member 500. 

In a preferred embodiment, the relationship between the wall thicknesses ti, t2. and tiNi 
of the tubuter member 500; the inskte diameters Di, D2 and Dm <^ the tubular member 
2S 500; the- inskte dtemeter D^^tn^ of the wetlbore casing, or other stnidure. that the 
tubular member 500 will be Ins^ted into; and the outelde dtemeter Doone of the 
expanstoh cone that will be used to radially expand the tubuter nrtember 500 within the 
weBbore casing is given by the folicfwing expresskMi: 

h . 

30 

where ti B t2; and 
Di»D2. 

By satisfying the retettenship gh^n in equation (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radi^ expansion process are 
substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radicri expansion and plastic defomration of the tubular membBr 500 for feibricating 
5 and/or repairing a ^Dbore casing, a pipeline, or a stmctural support 

As iHuslrated in RG. Sc, in step 420. oonventional threaded connections. SOOd and 
500e. are formed in both expanded ends, 500a and 500b. of the tubuliar member 500. 
In an exemplary embodiment the threaded connections, SOOd and SOOe, are provided 
10 using conventionai prooeseies fpr fbnnlng pm and box type threaded connections 
availabte firom Atlas-Bradford. 

As illustrated in Rg. 5d. in step 425. a sealing member SXKX is ttwn applied onto the 
outside diameter of me noh-eiqianded interme(flate portion 500c of the tubular member 

15 500. ThQ sealing memb«- 500f may be appUed to the outside diameter of the non- 
expanded intemiediate portion 500c of the tiMar member 500 using any number of 
.conventional commercially available onthods. In a preferred embodinrwint the sealing 
membor 500f is applied to the outside diameter of the intermediate portion 500c of the 
tubular member 500 using commerdatty availabte chemlcai and temperature resistant 

120 adhesive bonding. 

In an exemplary embodbnent the expandable tubular members, 206. 214, and 220. of 
the system 200 are substantially identical to, and/or irKX>rporate one or nwre of the 
teachings of. the tubular members 300 and 500. 

25 

Refening to Rg. 6. an exemplary endsodiment of tubidar expansion cone 600 for 
radially expanding the tubular members 206. 214, 220, 300 and 500 will now be 
described. Ttie expansion cone 600 defines a passage 600a and includes a front end 
605. a rear end 610. and a radial expansion section 615. 

30 

In an exemptery embodiment the radial expansion section 615 includes a first conical 
outer surface 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes an angte of atteck Oi and the second conical outer surfoce 625 
IndudM an angle of atteck 02. In an exemplaiy embodbnent the angte of attack a^ te 
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greater than the angle of attack 02. In this manner, the first oonlcal outer surface 620 
optimally radially expands the intermediate portions. 206c. 214c 220c 360d, and SOOc. 
of the tubular members, 206. 214. 220, 300, and 500. and the second conical outer 
surfeoe 525 optimally radially expands the pre-expanded first and second ends. 206a 
5 and 206d. 214a and 214d. 220a and 220d. 300b and 300f. aiid 500a and 500b. of the 
tubular members. 206. 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surges 620 includes an angle of attadc ot ranging from about 8 to 20 
degrees, and the second conical outer surface 625 Includes an angle of attack Oz 
ranging from about 4 to 1 5 degrees in order to optiftially radially expand and plastk:aliy 
10 deform the tubular members. 206. 214. 220, 300 and 500. Mors generally, the 
expansion cone 600 may Include 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansk}n cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to Fig. 7, another exemplary embodtmeht of a ti4>uiar expansion cme 700 
defines a passage 700a and includes a front end 705, a rear end 710. and a radial 
expanston sectton 715. In an exemplary ^nbodiment, the radial expansion sedton 715 
includes an outer surfece having a substantially parabolic outer profile thereby 
providing a paraboloid shape. In this manner, the outer surface of the radial expdnsk)n 

20 section 715 provMes an angle of attack that constantly decreases from a maximum at 
the front end 705 of the expansion cone 700 to a minimum at the rear end 710 of the 
expansion cone. The parabolic outer profile of the outer surfece of the radial 
expansion section 715 may be formed using a plurality of adjacent discrete conical 
sectk>n8 and/or using a continuous cunred surface. In this manner, the rsgion erf the 

25 outer surface of the radial expansion sectk)n 715 adjacent to the front end 705 of the 
expanston cone 700 may optimally radially expand the intemiediate portions. 206c 
214c 220c 300d. and 500c of the tubuter members, 206. 214. 220. 300, and 500, 
whHe the regton of the outer sufface of the radisd expanston sedton 715 adjacent to the 
rear end 710 of the expanston cone 700 may optimally rmlially expand the pre- 

30 expanded first and second ends, 206a and 206d, 214a and 214d. 220a and 220d. 300b 
and 300f. and 500a and 500b. of the tubular members. 206, 214. 220. 300 arid 500. In 
an exemplary embodiment, the parabolto profile of the outer surtoce of the radial 
expanston section 715 is selected to provMe an angte of attack that ranges from about 
8 to 20 degrees in the vteinityof the front end 705 of the expansion cone 700 and an 



40 



angle of attack in the vidnify of the rear end 710 df the expansion cone 700 from abmjt 
4 to 15 degrees. 

In an exemplSHy emtxxitment, the tubular expanstoh cone 204 of ttw system 200 is 
5 suk»tantially identical to flie expansiori cones 600 or 70O, and/or incorporates one or 
more of the teachings of the expansion cones 600 endear 700. 

In several altomative eirdwdiments. the teachings of the apparatus 130, the system 
200. the expandable tubiilar member 300. the method 400. and/or the expandable 
10 tubular member 500 ate at least partialiycombfaDed. 

f^^ening to Ftg. 8, in an altemativa embodiment, conventional temperature, 

and now sensors, 802. 804, and 806, respectively, are operably coupled to the 

perforated tutxilars 145 of the apparetus 130. The temperature, (mssure, and flovv 

15 sensors, 802, 804, and 806. respecfively, in turn are operably coupled to a oontrdler 
810 that receives and processes the output signals generataid by the temperature, 
pressure, and ftow sensors to thereby contn^i the operation of the flow contrd valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 

20 operatior) of the now control valves 160 as a function of the operating temperature, 
pressure, and now rates within the perforated tubular members 145 are conventlonai. 

Refming to Fig. 9. in an alternative embodinrtent. a solid tubular member 905 is 
coupled to one of the perforated titular members 145 by radially expanding and 

25 plastically defonming the solid tubular member into engagement with the perforated 
tutxjiar member a conventional manner and/or using one or more of the radial 
expansion methods disdos^ in one or more of the following: (1) U.S. patent 
application serial no. 09W54.139. attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913. attorney docket no. 2579i:7.02, filed 

30 on 2«3tt000. (3) U.S. patent apptk:ation serial no. 09/502,350, attorney docket rio. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent applicatkm serial no. 09/440,338, 
attorney docket no. 25791,9.02, filed on 11/15/1999, (5) U.S. patent applteation serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09«12,895, attorney docket no. 25791.12.02, filed on 2«4/2000, 
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(7) U.S. patent application serial no. 09/511,941. attorney docket no. 25791.16.02, filed 
on 2^4/2000, (8) U.S. patent application serial no. 09/588,946, attorney doclcet no. 
25791.17.02, fHed on 6/7/2000, (9) U.S. patent application serial no. 09/559.122. 
attorney doclcet no. 25791.23.02, filed on 4/26/2000. (10) PCT patent application serial 

5 no. PCT/US00/1B635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 
provisional patent application serial no. 60/162,671, attonney doclcet no. 25791.27, filed 
on 11/1/1999, (12) U.S. provisionai patent application serial no. 60/154,047. attorney 
doclcet no. 25791.29, filed on 9/16/1999, (13) U.S. provisional patent application serial 
no. 60/159.082, attorney dodcet no. 25791.34. filed' on 10/12/1999. (14) U.S. 

10 provisional patent application serial no. 60/159.039. attorney doclcet no. 25791 .36. filed 
on 10/12/1999. (15) U.S. provldonal patent appllcaflon serial no. 60/159.033. attorney 
doclcet no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent application serial 
no. 60/212.359. attorney doclcet no. 25791.38. filed on 6/19/2000. (17) U.S. provisional 
patent sqf)plication serial no. 60/165.228. attorney doclcet n6. 25791.39. filed on 

15 11/12/1999, (18) U.S. provislonai psAent application serial no. 60/221.443. attorney 
dodcet no. 25791.45. filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221 ,645. attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provisional 
patent applicatkm serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent applicatk>n serial no. 60/237.334, attorney 

20 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007. attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent applicatkm serial no. 60/262,434, attoniey docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provistonal patent application serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303,740, attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791.59. filed on 
8/20/2001; (27) U.S. provistonai patent application serial no. 60/317.985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisksnal patent appiicatton serial 
no. 60.318.386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent applkation serial no. 09/969.92^ attorney docket no. 25791.69. filed on 
10/3/2001. the disdosures of which are incorporated herein by reference. . In this 
manner, the solU tutHJlar meniber 905 flukUdy seals the radial passages formed in the 
perforated tubular nnember 145 thereby preventing the passage of fiuidic materials 
and/or fbnmatton materials through the perforated tubular nnember. 
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Referring to Fig. 10, in an aKemative embodiment, the radial openings In one of the 
perforated tubular mennbers 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interfeioe betvveen the pipe 1010 and the opposite ends of the one 
perforated tubirfar member 145. The hardenabte fluidic sealing material 1005 is then 
Injected into the radtel openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing material 
out of the annulus between the one perforated tubular member 145 and the fomiation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
oonyenttonal drill string may then be used to remove any excess cured sealing material 

15 from the interior suface of the one perforated tubular membier 145. In an exemplary 
embodiment, the hardenabte fluidic sealing material is a curable epoxy resin. 

In an alternative emt>odiment, as illustrated in Fig. 11, one or more of the perforated 
tubular nrmnbers' 145 the apparatus 130 are radially expanded and plastically 

20 defomned into contect with the surrounding fonnation 125 thereby compressing the 
surrounding fonnation. In this manner, the surrounding fomiation 125 Is maintained in 
a stete cf compresston thereby stebilizing the surrounding formation, reducing the (tow 
of loc^ particles from the surrounding formation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocarbons from the 

25 surrounding formation. 

In ari altemdtive embodlnnent, a seismic soun:e 1105 is positiohed on a surface 
location to thereby impart seismic energy into the fonmaOon 125. In this manner, 
ptttides lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from the radtel openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fbnnation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically formed into contact with the surrounding formation 
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125» thereby coupling the perforated tubular member 145 to the surrounding fomnation, 
an impulshm load is applied to the perforated tubular member. The Impulsive load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. > The impulsh^ load is then transferred to the surrowidlng formation 125 r 
5 thereby oompacUng and/or slurrifying the surrounding fonnation. As a result, the 
recovery of hydrocarbons from the formation 1 25 is enhanced. 

in an alternative embodiment, as illustrated In Fig. 12, a wellbore casing 12(£ having 
one or more perfbrations 1210 is positioned within the wellbore 105 that traverses the 

10 fortnation 125. When the apparatus 130 is positioned within the wellbore 105. one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
mpanded and plastically defomned into contact witti the wellbore casing 1205 thereby 
compressing the surrounding fonnatton 125. In this manner, the surrounding formation 
125 is maintained in a state of compression thereby stabitizihg the surrounding 

15 formation, reducing the fkiw of loose particles from the surrounding fonnation into the 
radial openings of the perforated tubular member 145. and enhancing the recovery of 
hydrocart>ons from the sunrounding formation. 

In an alternative embodiment a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fonration 125. In this rnanner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonnation 125. 

25 In an alternative embodinrrant, after tlie perforated tubular member 145 has been 
radially expanded and plastically fonried into contact with the welibore casing 1205, 
* thereby coupling the perforated tubular member 145 to the surrounding fomiatioh. an 
impuMve load is applied to the perforated tubular member. The inpulsive load may be 
appNed to the perforated tubular member 145 by applying the'load to the end of the 

30 apparatus 1 30. The impulsive load is then transferred to the sunounding formation 1 25 
thereby compacting and/or slurrifying the surrounding fonnation. As a result, the 
recovery of hydroc8rt)ons f^ the ftmmatton 125 Is ermanced. 



44 



RdfeiTing to Fig. 13, in an alternative embodiment, one or more perforated tubular 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
exparaing «)d plastically deforming the perforated tubular member Into engagement 
with the perforated tutujlar member in a conventional manner arul/or using orte or ntore 
5 of the radial expansion methods discio6e4 in one or more of the following: (1) U.S. 
patent application serial no. 08/454.13&, attorney docket no. 25791.03.02. filed on 
12/3/1999. (2) U.S. patent application serial no. 09/510.913, attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent appHcatton serial no. 09/502.350. 
attorney docket no. 257918.02. filed on 2/10/2000. (4) U.8. patent appiteatkm serial 

10 no. 09/440.338. attorney docket no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent 
applteatton serial no. 09/523.460. attorney docket no. 25791.11.02. filed on 3/10/2000. 
(6) U.S. patent appiteation serial no. 09/512.895. attorney docket no. 25791.12.02. fited 
on 2/24/2000. (7) U.S. patent application serial no. 09/511.941. attorney docket no. 
25791.16.02. fited on 2/24/2000. (8) U.S. patent applteation serial no. 09/588^946. 

15 attorney docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent applk»fion serial 
no. 09/559.122, attorney docket no. 25791 JJ3.02, filed on 4/26/2000. (10) PCT patent 
appNcatton serial no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000. {1 1 ) U.S. provisional patent applicatran serial no. 60/162.671 . attorney docket 
no. 25791.27. filed oh 11/1/1999. (12) U.S. provisional patent application serial no. 

20 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999. (13) U.S. provistonal 
patent application serial no. 60/159.082, attorney docket no. 25791.34, fited on 
10/12/1999. (14) U.S. provisional patent applicatton sertei no. 60/159.039, attorney 
docket no. 25791.36. filed on 10/12/1999, (15) U.S. provisional patent appilcatton serial 
no. 60/159.033, attorney docket no. 25791.37, fijed on 10/12/1999, (16) U.S. 

25 provistonal patent applicafion serial no. 60/212,359. attomey docket no. 25791 .38. filed 
on 8/19/2000. (17) U.S. provistonal patent appKcation serial no. 60/165.228. attomey 
docket no. 25791.39. fited on 11/12/1999. (18) y.S. provistonal patent application serial 
no. 60/221.443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provistonal 
patent appHcatton serial no. 60^1.645. attomey docket no. 2S791.46. fited on 

30 7/28/2000, (20) U.S. pnivisionai patent applkaiion serial no. 60/233.638. attomey 
docket no. 25791.47. fited on 9/18/2000. (21) U.S provisional patent appHcatton serial 
no. 60/237,334. attorney docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal 
patent applteatton serial no. 60/270.007. attorney docket no. 25791.50. fited on 
2/20/2001; (23) U.S. provistonal patent appHcaitori serial no. 60/282.434. attomey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S, provisional patent application serial 
no. 60/259,486, attorney docket no. 25791 .52, filed on 1/3/2001; (25) U.S. provisional 
patent application serial no. 60/303,740, attoniey docket no. 25791.61, filed on 
7/6/2001 ; (26) U.S. provistonal patent application serial no. 60/31 3,453, attorney docket 

5 no. 25791.59, filed on 6^0/2001; (27) U.S. providonal patent appllcatkMi serial no. 
60/317.985. attorney docket no. 25791.67. ffled on 9/6/2001; (28) U.S. provisional 
patent applicatton serial no. 60/318,386, attorney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent application serial no. 09/969»922. attonrtey docket 
no. 25791.69, filed on 10/3/2001. the disclosures of which are incorporated herein by 

10 reference. In this nrttuiner. the perforated tubular member 905 modifies the flow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the apparatus. 

In an alternative mibodinlent. as illustrated in Fig. 14, a one-way valve 1405 such as, 
15 for example, a check valve fluididy couples the interior of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from oonrespo'nding 
subterranean zones A and B. In this manrier, if zone B becomes derrieted, 
hydrocartions that are being extracted from zone A will not flow into the depleted zone 
B. 

20 

In an alternative embodiment as illustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermai zone 1505. In this 
manner, the operational efRcieney of the extraction of geothenmal energy is significantty 
enhanced due to the increased internal diameters of tlie various radially expanded 
25 elements of tlie apparatus 130 that pemfiit greater volumetric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218, and 130& of the apparatus 130 may be cleaned by further radial expansion of the 
perforated tubular members, tn an exemplary embodiment, the amount of further radial 
30 expansion required to dean the radial passages of the perforated tubular members 
145. 210. 212. 216. 218. and 1305 of the apparatus 130 ranged firom about 1% to 2%. 

An apparatus has been described that includes a zonal Isolatton assembly Including 
one or more soiki tubular members, each solid tubular member including one or more 
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external seals, and one or more perforated tubular members cx>upled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly, in an exemplary 
embodiment, the zonal isolation assembly further Includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intermediate solid tubular member indudtng me or more external 
seals. In an e)»mplary embodiment, the zonal isolation assembly further includes one 
or more valve members for cohtrolling the flow of fiuidic materials between the tubular 
merrdiers. In an exemplary embodiment, me or more of the intennediate solid tubular 
members include one or more valve members. 

10 • 

An q)paratus has also been described that includes a zonal isolation assembly that 
indudes one or more primary solid tubulars. each primary solid tubidar including one or 
rriore external annular seals, n perforated tubulars coupled to the primary solid 
tubulars, and n-1 intenmediate solid tubulars coupled to and Interieaved aniong the 
IS periorated tubulars, each intennediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weUbore has also been described that includes positioning one or more prinrMuy solid 

20 tubulars within the welibore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or rnoire perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the second subtenranean zone within the weltbpre external to 

25 the soi'Kl and perforated tubulars. 

A m^hod of extracting materials from a producing siibtenanean zone In a wellbore, at 
lent a portion of the wellbore including a casing, has also been described that includes 
positioning one or rnotB primary solid tubulars within the wellbore, fluididy coupHng the 
30 primary sdid tubiJars with the casing, positioning one or n>ore perforated tubulars 
within the wellbore. the perforated tubulars traversing the produdng subterranean 
zone, fluididy coupling the perforated tubulars with the prinmry solid tubulars. fluididy 
isolating the pfodudng subtenranean zone from at least one other subterranean zone 
wHNn the wellbore. and fluididy coupling at least one of the perforated tubulars with the 
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producing subterranean zona In an exemplary embodinoent, the method further 
Includes controHably fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subterranean fbmiation Including 
a wellbore, a zonal isolation assembly at least partially positioned within the wellbore 
that includes one or more sdtd tubular members, each solid tubular member induding 
one or more extemal seals, and one or mote perforated tubular members coupled to 
the solid tubidar members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment, the zonal isolation assembly further 
includes one or more intermediate sofid tubular members coupled to and interleaved 
among the perforated tubular members, each intennedlate soM tubular nnember 

15 including one or more extemal seals, vifherein at least one of the solid tubular 
members, the perforated tubular members, and the intennediate solid tubular members 
are formed by a radial expansion process performed within the wellbore. In an 
exen^ry embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between tt>e solid tubular memt>ers and 

20 the perforated tubular members, in an exemplary embodiment, one or nr^ore of the 
intennediate solid tubular merT^)ers include one or more valve members for controlling 
the flow of fluids between the solid tubular members and the perforated tubular 
nmmbers. 

25 An apparatus has also been described that includes a subterranean formation including 
a wellbore, a zonal Isolation assembly positioned within the wellbore that includes one 
or more primary solid tubulars, each primary soHd tubular including one or more 
extemal annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intarmediate solid tubulars coupled to and interieaved among the 

30. perforated tubulars, each intermediate soDd tubular induding one or more external 
annular seals^ and a shoe coupled to the zonal isolation assembly, wherein at least one 
off the primary solid tubulars, the perforated tubulars, and the Intemoediate solid 
tubulars are fonmed by a radial expansion process peifonmed within the wellbore. 
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A fYmthod of isolating a first $ut>ienranean zone from a secorxi subterranean zone in a 
walltKm has also been described that includes positioning one or more primary solid 
tubulars within the wellbbre, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the welibors. the perforated 
5 tubulars traversing the second subtenranean zone, radialiy expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidicly coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids from the first subterrartean zone to the seoorid subtenranean zone viflthln the 
welRxm external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore, positioning one or 
more perforated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at toast one of the primaiy solid 
tubulars and the perforated tubulars within the wellbore. fluidicly coupling the primary 
solid tubulars with the casing, fluidicly coupling the perforated tubulars with the primary 
solid tubulars, fluididy isolating the producing subterranean zone from at least one 
other subterranean zone within the wellbore, and fluidicly coupling at least one of the 

20 perforated tubulars with the producing subten^nean zone. In an exemplary 
embodiment, the rnethod further indgdes controllably fluidicly decoupling at least one 
of the porforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that include a subterranean formation Including 
25 a weilbors, a zonal isolation assembly positioned within the wellbore that Indudes n 
solid tubular members posittoned within the wellbore, each solid tubular member 
induding one or more external seals, and n-1 perforated tubular menters positioned 
within the wellbore coupled to and interieaved among the solid tubular nrtembers, and a 
shoe positioned within the wtflbora coupled to the zonal isolaUon assembly. In an 
30 exemplary embodiment, the zonal Isolation assemtMy further comprises one or more 
valve members fiEir controlling the flow of fluids between the soOd tubular members and 
the perforated tubular members. In an exeriiplary ennbodiment, one or more of the 
solid tubular members include one or more valve members for controlling the flow of 
fluids between the solid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbors has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterranean zone, means for positioning one or nmre perforated tubulars within the 
wellbore, the peribratied tubuliars traversing the second subterranean zone, mearis for 
flutdidy coupling the perforated tubulars and the primary solid tubulars» and means for 
preventing the passage of fluids from ttie first subterranean zone to the second 
subterranean zone within the wellbore extemal to tlie primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

IS fiuididy coupling the primary solid tubulars witti the casing, means for positioning one 
or rnora perforated tubulars within the wellbore. the perforated tubulars traversing the 
producing subterranean zone, means for fiuididy coupling the perforated tubulars wKh 
the primary solid tubulars, means for fiuididy isolating the produdng subtenranean zone 
from at least one other subtenranean zor^ within the wellbore, and means for fiuididy 

20 coupling at least one of the perforated tubulars witii the produdng subterranean zone. 
In an exemplary embodiment, the system further indudes means for controllably 
fiuididy decoupling at least one of ttie perforated tubulars from at least one ottier of the 
perforated tubulars. 

25 A system for Isolating a first subterranean zone from a second subterranean zone In a 
welttxm has also been described tt)at includes means for positioning one or more 
printaiy solid tubulars wtthfn tt)e wellbore, the primary solid tubulars traversing tiie first 
subterranean zone, means for positioning one or more perforated tubulars within the 
wellbore, the perforated tubulars traversing the second subterranean zone, means for 

30 radially expanding at least one of the primary solid tubulars and perforated tubulars 
wtthm ttte wellbore, means for fiuididy coupling the perforated tubulars and ttie primary 
sdid tubulars, and means for preventing the passage of fluids from ttie first 
subtenanean zone to ttie second subterranean zone within the wellbore extemal to the 
prim»y solid tubulars and perforated tubulars. 
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A system for extracting materials from a producing subtenranean zone In a welltx>re, at 
least a portion of the wellbore including a casing, has also t>een described that includes 
means for positioning one or more primary sdM tubulars within the welibore, means for 

5 positkxiing one or nnore perforated tubulars within the welibore. the perforated tubulars 
traversing the producing subtenranean zone, means for radially expanding at least one 
of the primary solid tubulars and the perforated tiAHJlars within the welbore, means for 
fluldidy ooupling the promary solicj tubulars with the casing, means for fluldidy coupling 
the perforated tubulars with the solid tubulars, means for fluidldy isolating the 

10 • produdhg subterranean zone from at least one ottier subterranean zone within the 
welibore, and means for fluididy coupling at least one of the perforated tubulars with 
the producing subterranean zone. In an exemplary embodiment, ttie system furflier 
includes nraans for controllabiy fluidicly decoupling at least one of the perforated 
tubulars from at least one other of the perforated tirtHilars. 

15 

A system for Elating subterranean zones traversed by a welibore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expansion cone defining a second passage fluidicly coupled to the first passage 
coupled to an end of the tutHJiar support member and comprising a tapered end. a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or nrK>re expandable tubular nrierrd)ers that each 
include a tubular body comprising an intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intenmediate portion, and a 

25 seaiir^ member coupled to the exterior surfoce of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubuteir members, wherein 
the inskJe diameters of the other tubular members are greater than or equal to the 
outside dianneter of the tubular expansion cone. In an exemplary enUxxlinrient. the wall 
thicknesses of the first and sieoond expanded end porfions are greater than the wall 

30 thickness of the Intermediate portion. In an exemplary enrtodiment. each expandable 
tubular nmmber further includes a first tubular transitkmary memb^ coupled between 
the first expanded end portion and the Intermediate portk>n. and a secmd tubular 
transitionary member coupled betweeri the second expanded end portton and. the 
Intermediate portion, wherein the angles of incHnatton of the first and second tubular 



transitionary members relative to the intermediate portion ranges from about 0 to 30 
degrees, in an exemplary embodiment, the outside diameter of the intenmediate 
portion ranges from about 75 percent to at>out 98 percent of the outside diameters of 
the first and second expanded end portions. In an exemplary embodiment, the burst 

5 strength of the first and second expanded end porfions is substantially equal to the 
burst strength of the intermediate tubular section, in an exemplary emt>odiment« the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intenmediate portion ranges from about 100 to 120 percent In 
an exemplary embodiment, the relationship between the wall thicknesses ti, t2, and tir«T 

10 of the first expanded end portion, the second expanded end portion, and the 
intennediate portion, respectively; of the expandable tubular members, the inside 
diameters Di, Da and Dm of the first expanded end portion, the second expanded erkl 
portion, and tiie intermediate portion, re^iecUSrely, of the expandable tubular members, 
and tt)e inside dianieter OMnobom of 0ie wellbore casing that the expandable tubular 

15 member wili be inserted into, and ttie outside diameter Doone of the expansion cone that 
will be used to radially expand the expandable tubular member witiiln the weltt)ore is 
given by the following expression: 

wherein ti - \z\ and wherein Di = D2. In an exemplary embodiment the taperied end of 
20 ttie tubular expansion cone includes a plurality of adjacent discrete tapered* sections. 
In an exemplary embodiment, the angle of attack of the adjacent discrete tapered 
sections increases in a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone. In an exemplary ennbodiment, the 
tapered end of the tubular expansk>n cone includes an parabobid body. In an 
25 exemplary embodiment, the angle of attack of ttie outer surface of ttre paraboloid body 
increases in a continuous manner from one end of the parabdokJ body to the opposite 
end of ttie paraboloid body. In an exemplary emtxxiiment, ttie tubular liner comprises 
a plurality of expandable tubular members; and wherein ttie ottier tubular members are 
interleaved among ttie expandable tubular mennbers. 

30 

A method of isoiatiiig subterranean zones traversed t>y a wellbore has also t>een 
described ttiat includes positioning a tubular liner wtthin the wellbore, and radiaRy 
expanding one or more discrete portions of the tubular liner into engagement wtth ttie 
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wellbore. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded Into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radelly expanded. In 
an exemplary embodiment, orw of the discrete portions of the tubular Iner is radially 
5 expanded by Injectirtg a fluidio rnaterial into the tubular Knen and wherein the remaining 
ones of the discrete portions of the tubular Hner are radially expanded by pulling an 
expansion cone through the rwnalning ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of the tubular mernbers are radially extended into 

10 engagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are radially expanded into engagement with the weilbore 
comprise a portion that is radially expanded into engagement with the wellbore and a 
portion that is not radiaUy expanded into engagement with th^ weilbore. In an 

15 exemplary embodirnent. the tubular liner includes one or more expandable tubular 
members that each Include a tubular body comprising an intanmediate portion and first 
and second expanded end portions coupled to opposir^ ends of the interme(flate 
portion, ahd a sealing member coupled to the exterior surface of the intermediate 
portion, and one or more slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diarneters of the expandable tubular membere. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tiibidar members are Interleaved among the 
ffiq>andable tubular members. 

25 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner virfthin the wellbore. and 
means for radially expanding one or more discrete portions of the tubular liner into 
eng^ement with the vveHbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded Into engagement with the vreUbore. 
In an exemplary embodiment, the remaining portions df the tidHJiar Hner are not radially 
e)^nded. in an exemplary embodiment, one discrete portion of the tubular liner Is 
radially expanded by injecting a fluidio material bite the tubular liner, and wherein the 
other discrete portions of the tubular Uner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tubular liner In an 
exemplary embodiment, the tubular liner jndudes a plurality of tulxjlar members; and 
wherein one or nrx>re of the tubulQr members are radially expanded into engagement 
with the weilbore and one or more of the tubulsH* members are not radially expanded 
5 into engagement with the weilbore. In an exemplary embodiment the tubular members 
that are radially expanded Into engagement with the weilbore include a portion that is 
radially expanded into engagement with the weilbore and a portion that is not radially 
expanded into engagement with the weilbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subterranean fomnation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locatidns. In an exemplary 
embodiment, the tubular iirier Is coupled to the borehole at a plurality of discrete 
locdtions. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular liner into engagement with me 
borehole. In an exemplary embodiment, a plurality of discrete portions of the tubular 
liner are radially expanded into engagement with the borehole. In an exemplary 
embodiment, the remaining portk)ns of the tubular iiner are not radially expanded. In 

20 m exemplary embodiment, one of the disoete portions of the tubular liner is radially 
expanded by Injecting a fluidic material into the tubular liner, and wherein the other 
dborete portions of the tubular lin^ are radially expanded by pulling an expansion oone 
through the other discrete portions of the tubular liner, in an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment, the tubular members that are radially 
expanded into engagement with the borehole bidude a portion that is radially 
expanded into engagement with the borehole and a portion that Is not radially 

30 expanded into engagement with the borehole. In an exemplary embodiment prior to 
the radial expansion the tubular iiner includes one or more expandable ^tubular 
members that each include a tubular body comprising an intermediate portion and first 
and seooTKl expanded end portions coupled to opposing ends of the intenmediate 
portion, and a sealing member coupled to the exterior surfece of the interhfiediate 
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portion, and one or mofe slotted tubular members coupled to the expandable tubular 
mrnibers, wtierein the inside diametera of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular Hner includes, a plurality of expandable tubular 
5 members; and wherein the slotted tubidar members are interleaved among the 
expandable tubular members. 

An apparatus has been described that indudeis a zonal isolatiCKi assembly Including: 
one or more solid tubular members, each solid tubular member including one or more 

10 • extemal seals, one or more perforated tubular merhbers coupled to the solid tubular 
members* one or more flow control valves operabty coupled to the perforated tubular 
members for controlling the flow of fluldic materials through the perforated tubular 
members, one or more temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

1 5 perforated tubular members, one or more pressure sensors operably oouplisd to one or 
more of the perforated tubular members for monitoring tte operating pressure within 
the perforated tubular members, and one or more flow sensors operably coupled to 
one or more of the perforated tubular members for nK>nitoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal Isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoring the temperature, pressure 
and flow sensors and controlling the operation of the flow control valves. At least one 
of the solid tubular members and the perforated tubular members are fomned by a 
radial expansion process performed within tlie wellbore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
welitxire has also been described that includes ploeltloning one or more soRd tubulafs 
within the wellbore. the solid tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars within the wellbore. the perforated tubulars traversing 
30 the second subterranean zone, radially expanding at least one of the primary solid 
tubulars and perforated tubulars within the wellbore, fluidiciy coupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore extemal to the 
solid tubulars and perforated tubulars, monitoring the operating tennperatures, 
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pressures* and flow rates within one or more of the perforated tubulars. and oontroiling 
the flow of fluidic materials through the perforated tubuiars as a function of the 
monitor^ operating temperatures, pressures, and flow rates. 

5 A nfiethod of extracting materials ftom a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that Includes 
positioning one or more solid tubuiars wrthin the wellbore, positioning one or more 
perforated tubuiars within the wellbore, the perforated tubuiars traversing the producing 
sukrtenanean zone, radially expanding at least one of the solid tubuiars and the 

io perforated tubuiars within the wellbore, fluidldy coupling the solid tubuiars with the 
casing* fluididy coupling the perforated tubuiars with the solid tubuiars, fluidldy 
isdaflng the producing subterranean zone from at least one other subtenanean zone 
within the wellbore, fluidldy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or mors of the perforated tubuiars, and controlling the flow of 
fluidic materials through the perforated tubuiars as a function of the monitored 
operating temperatures, pressures, aiKi flow rates. 

A system for Isolating a first subterranean zone from a second subterranean zone in a 
20 wellbcm has also t>een described that indudes means for positioning one or more solid 
tubuiars within the wellbore, the solid tubuiars traversing the first subterranean zone, 
means for positioning one or more perforated tubuiars within the wellbore, the 
perforated tubuiars traversing the seoorKi subterranean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 
25 means for flijridicly coupling the perforated tubuiars and the solid tubuiars, means for 
preventing the passage of fltdds from the first subterranean s>ne to the second 
subterranean zof>e within the wellbore external to the sdid tubuiars and peribrated 
tubulare, means for monitoring the operating temperatures, preisaures, and flow rates 
withh one or more of the perforated tubuiars, and means for opntrolling the flow of 
30 fluMIc materials through the perforated tubuiars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenanean zone in a wellbore, at 
least a portion of the wdlbors induding a casing, has also been described that indudes 
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means for positioning one or more ^id tubulars within the weiibore, means for 
positioning one or more perforated tubulars within the weiibore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weiibore, means for fluididy 

5 coupling the solid tubulars with the casing, means for fluidiciy coupling the perforated 
tubtdars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zone within the weiibore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for oontrolilng the flow of fhiktic 
materials through the perforated tubulars as a function of the monitcmd operating 
temperatures, pressures, and flow rates. 

An apparatus has also .been described that indudes a zcNral isdiatlon assembly 
15 Indudbtg: one or nxxe solid bjbular members, each solid tubular member induding one 
or more extemal seals, one or more perforated tubular members each Induding radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process perfomied within the weiibore, and the solid tubular liners are formed by a 
radial expansion process perfbnmed within the weiibore. 

25 A method of isolating a first subterrar^ean zone from a second subterranean zone in a 
weBbore has also been described that indudes positioning one or more solid tubulars 
within the weiibore, the solid tubulars traversing the first subterranean zone, positioning 
one or more perfbrated tubulare each induding one or nK>re radial passages wKhIn the 
welRxm, the perfbrated tubulars traversing the second subterranean mne, radially 

30 exparfdhg at least one of the solid tubulars and perforated tubulars within the weiibore, 
fluidiciy coupling the perfbrated tubuters and the primary sdid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second sutrterranean zone 
wMhin the wellbwe external to the primary solid tubulars arnl perforated tubulars, 
posMontng one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expandirKi and plastically deforming the solid tubular 
liners within the interior of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tubuiars. 

5 A nnethod of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positk>ning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the wellbore, fluididy 
coupling the soHd tubuiars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluididy Isolatiif^ the produdng subterranean zone from at least 
one other subterranean zone within tlie wellbore, fluididy coupling at least one of the 
perfmted faibulars with the produdng subterranean zom, positioning one or more 

IS solid tubular liners within the interior of one or more of the perforated tubuiars, and 
radially expanding and plastically defining the solid tubular liners within the interior of 
one or more of the perforated tubuiars to fluididy seal at least some of the radial 
passages of the perforated tubulars. 

20 A system for Ablating a first subterranean zone from a second subtenranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the welibors, the sdid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each Induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, means for radiaity expanding at least one of the solid tubulars and 
perforated tubuters within the wellbofe, mean^ for fluididy coupling the perforated 
tubuiars and the sdid tubuiars, means for preventing the passage of fluids from the flrst 
subterranean zone to the second subtenanean zone within the wellbore external to the 
prinrary solid tubutars and perforated tubulars. means for positioning one or' more solid 

30 tubuter liners within the interior of one or more of the perforated tubuters, and means 
for radially expanding and (dastically defbmiing the solid tubular liners within the Interior 
of one or more of the perforated tubulars to fluididy seal at least son>e of the radial 
passages of the perforated tubulars. 
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Aooording to another aspect of the present invention, a system for extracting materials 
from a producing subten^nean in 'a weBbore, at least a portion of the wellbore 
including a casing^ has also been described that includes means for positioning one or 
more solid tubulars within the wellbore, means for positioning one or more perforated 

5 tubulars each including one or more radial passages within the wellbore, the perfcyated 
tubulars traversing the producing subterranean zone, means for radially e)q)anding at 
least one of the solid tubulars and the perforated tubulars within the weltboie, means 
ibr fluidldy coupling the soHd tubulars with thd casing, means for fluididy coupling the 
perforated tubulars with the solid tubulars, rneans for fluididy isolating jthe producing 

10 . subterranean zone from at least one other subterranean zone wittiin the wellbore, 
means for fluidicly coupling at least one of the perforated tubulars with ttie produdng 
subterranean zone, means for positioning one or more solid tubular liners wittiin the 
interior of one or more of ttie perforated tubulars, and means for radisdiy expanding and 
plasticaliy defomting the solid tubular liners within the interior of one or more of tt>e 

15 perforated tubulars to fluididy seal at least some of flie radial passages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
20 or more external seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tulHilar members for sealing at least some of the radial 
passages of the perforated tubular noembers, and a shoe coupled to the zonal isolation 
assembly. 

25 

. A riMAhod of isoteting a first sut>terranean zone from a second subterranean zone in a 
wellbore has also been described that indudes positioning one or more sdid tubulars 
wtthin the wellbore, ttra solid tubulars traversing the first subterranean zdne, positioning 
one or more perforated tobuiars each iriduding one or more radial passages witiiin ttie 
30 wellboie, the perforated tubuters traversing the second subtenanean zorie, radially 
expanding at least one of ttie solid tiJbulars and perforated tubulars witiiin ttie wellbore. 
fluidicly coupling ttte perforated tubuters and ttie primary solid tubulars, preventing ttie 
passage of fluids from tiie first subtenranean zone to ttie second si^nanean zone 
wtthin ttie wellbore external to ttie primary sdid tubulars and perforated tubulars. 
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sealing off an annular region within at least one of the perforated tubulars. and injecting 
a hardenable flukiic sealing material into ttie sealed annular regions of Vhe perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A method of extracting materials from a producing subterranean zone in a wellbore* at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positioning one or nwre 
perforated tubulars each including one or more radial passages within the weDbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the solid tubulars arid the perforated tubulars within the weilbore, fluidiciy 
coupling the solid tubulars with the casing, fluidiciy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the producing subterranean zone from at least 
one €4her subterranean zone within the weilbore, fluidiciy coupling at least one of the 
perforated tubulars with ttie producing subterranean zone, seaHng off an annular region 

15 within at least one of the perforated tubulars, and ihiecting a hardenable fluidic sealing 
material into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subtenanean zone from a second subterranean zone in a 
20 weilbore has also been described that ihcludes meians for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subterranean zone, 
means for positionir>g one or nrore perforated tubulars each including one or more 
radial passages vAthm the weilbore, the perforated tubuters traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the weilbore, means for fluidiciy coupling the perforated 
tubviars and the solid tubulars^ means for preventing the passage of fluids from the first 
sublenanean zone to the second subterranean zone within the weilbore external to the 
primary solid tubuters and perforated tubulars; means for sealing off an annular region 
within at least one of the perforated tubuters, and means for injectir^ a hantenable 
30 fluidic sealing material into the sealed annular regtons of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for exbacting materials from a producing subtennanean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubular^ each including one or [nore radial 
passages within the welibore» the perforated tubuiars traversing the producing 
subtenranean zone, means for radially expanding b\ least one of the solid tubulars and 
5 the perforated tubulars within the wellbore» nteans for fluididy coupling the soPd 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
soHd tubulars, nneans for fluididy isdating the product subterranean zone from at 
least one other subterranean zone within the weHbors, means for fluididy coupling at 
least one of the perforated tubulars with the prodiidng subterranean zone, means for 
10 sealing off an annular region within at least one of the perforated tubulars, and means 
for injecting a hardenable fluMic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that includes a zonal isolation assembly 
positioned within a weltbore that traverses a subterranean formation Niduding: one or 
more solid tubular members, each solid tubular member induding one or more external 
seals, one or wore perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are formed by a radial expansion 
process performed within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the subterranean formation. 
In an exemplary embodlnwnt. the perforated tubular members that are radially 
expanded into intimate contact with the subterranean fbnnation compress the 

25 subtenranean formation. 

A method of iaoteting a first subterranean zone from a second subterranean zone in a 
weHboiB has also been described that Indudes positioning one or mors solid tubulars 
within the weflbore, the solid tubutars traversing the first subterranean zone, positioning 
30 one or more perforated tubulars within the wellbore each including one or mors radial 
passages, the perforated tubulars traversing the second subterranean zone, radteUy 
expanding at least one of the primary solid tubulars and perforated tubulars wWiin the 
wellbore, radially expanding at toast one of the perforated tubulars into ihflmate contact 
with the second subtenanean zone, fluididy coupHng the perforated tubuters and the 
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solid tubulars. and preventing the passage of fluids from the first subtenanean zone to 
the second subteranean zone within the wellbore exiemai to the solid tubulars and 
perforated tubulars. In an exemplary embodiment* the perforated tubulars that are 
radially expanded into Intimate contact with the second subtenanean zone compress 

5 the second subterrmean zone. In an exemplary mbodiment, the method fiirtlier 
includes vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. In an exemplary erribodiment, the 
method further includes vibrating flie second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intimate conted 

10 • with the second subterranean zone, in an exempiary embodiment, the method further 
indudes applying an Impulsive load to the perforated tubulars that ere radially 
expanded into intimate contact v^th the second subterranean zone to increase the rate 
of recovery of hydrocart)ons from the second subterranean zone. 

15 A method of extracSng materials from a produchg subterranean zor^e in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described.that includes 
positioning one or more sdid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each induding one or rrwe radial passages, the 
perforated tubulars traversing the produdng subtenanean zone, radially expanding at 

20 teast one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars into Intimate contect with the 
produdng subterranean zone, fluididy coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the sdid tubulars, fluididy isolating the 
produdng subtenanean zone from at least one other subtenanean zone VMthin the 

25 wellbore, and fhiidic^ coupling at least one of the perforated tubulars with the 
produdng subterranean zone. In an exemplary embodiment the perforated tubulars 
that are radially expanded into intimate contad with the produdng subterranean zone 
compress the produdng subterranean zone, hi an exemplary embbdimeht, the method 
further indudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocartxms from the produdng subtenanean zone. In an exemplary 
embodiment, the niethod further indudes vibrating the produdng subtenanean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subterranean zone. In an emmplary embodiment, 
the method further Indud^ applying an impulsive load to the perforated tubulars that 
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are radially expanded into intimate contact with the producing subten^nean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
5 wellbore has also been described that includes means for positioning one or wore solid 
tubulars within the welbore, the solid tubular? traversing the first subtenranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the soM tubutars and 

10 perfbrated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intinnato contact with the second suMen'anean zone, means for 
fluidldy coi4>ling the perfbrated tubulars and the solid tubulars. and nmans for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodirnent the tneans for radially expanding at least o 
of the perfbrated tubulars into Intimate contact with the second subterranean zone 
comprises means for compressing the second subterranean zone. In an exemplary 
embodiment, the system fiivther includes means for vibrating the second subterranean 
zone to increase the rate of recovery of hydrocart)ons from the second subten^nean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean rone to dean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive bad to the perforated tubulars that are radially expanded into intimate 

25 contact with the second subterranean zone to increase the rate of recovery of 
hydrocartxms from the second subterranean zone. 

A system for extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore vKluding a casing, has also been described that includes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
posilioning one or more perforated tubulars within the wellbore each including one or 
more radial openings, the perfbrated tubulars traversing the producing subtenanean 
zone, means for radial^ expanding at least one of the solid tubulars and the perforated 
tubulars within ttie wellbore, means for radial^ expanding at toast one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one other subterranean zpne within the weilbore, and means for 

5 fluididy coupling at least one of the perforated tubulars with the produdng 
subtenranean zone. In an exemplary embodiment the means for radially expanding at 
least one of the perforated tubulars into intimato contact with the produdng 
subterranean zone comprises means for compressing the producing subterranean 
zone. In an exemplary embodiment, the system further hdudes means for vibrating 

10 the produdng subten^nean 2x>ne to increase the rate of recovery of hydrocarbons from 
the produdng subterranean zone. In an exemplary embodiment, the system further 
indudes means for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into Intimate contad 
with the produdng subterranean zone. ' In an exemplary embodiment, the system 

15 further iridudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into intimate contad with the produdng subterranem zone to 
increase the rate of recovery of hydrocart)ons from the producing subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
20 positioned within a welltx)re that traverses a subtenranean formation and indudes a 
perforated weilbore casing, indudinig: one or more solid tubular members, each solid 
tubular member induding one or more extemat seals, or>6 or more perforated tubular 
meml>ers coupled to the solid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tut^ilar menr)bers and the perforated 
25 tubular members are fbmned by a radial expanston process perfonned within the 
weilbore, and at least one of the perforated tubular members are radially expanded Into 
intbnate contact with the perforated weilbore casing. In an exemplary embodiment, the 
perforated tubular members that are radially expanded into intimate contact with the 
perforated casing compress the subterranean fomnation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone In a 
wellbors that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subterranean zone, positioning 
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one or more perforated tubulars within the wellbore each including one or nnore radial 
passages, the perforated tutHJiars traversing the second subterranean zone, radially 
expanding at least one of the prinnary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one oT the perforated tubulars into intlnnate contact 

5 with the perforated cadng. fluidicly coupling the perforated tubulars and the solid 
tubulars, and preventing the passage lof fluids from the first subterranean zone to the 
second subterranean zone within the weilbore external to the solid tubulars and 
perforated tubulans. In an exemplary embodiment, the perforated tubulars that are 
radially expanded into intimate contact with the perforated cas^ compress tfie second 

10 subterranean zone. In an exerir«>lary embodiment, the method further includes 
vibrating the second subterranean zone to increase the rate of recovery of 
hydrocarbons firom the secorKi subterranean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubulars that are radially expanded into intimate contect 

15 with the perforated casing, in an exemplary embodiment, the method further includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
inttmato contact with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean a^ne. 

20 A method of extracting materials from a producing subterranean zone In' a welibore, at 
least a portion of the wellbors including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been descril:>ed that includes positioning 
one or more solid tubulars within the wellbore, positioning one or more perforated 
tut>ulars within the wellbore each Including one or more radial passages, the perforated 

25 tubulars tra>^rsing the producing subtenranean zone, radially expanding at teast one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least orte of the perforated tubulars into intimate contact with the perforated casing, 
fluidicly coupling the soDd tubuters with the casing, fluidicly coupling the perforated 
tubulars with the solid tubulars. fliAJIdy isolating the producing subtenranean zone from 

30 at least one other subtenwean zone within the wellbore, and fluidicly coupling at teast 
one of the perforated tubulars with the producing subtenanean zone, in an exemplary 
embodiment, the perforated tubuters that are radially expanded into intimate contact 
witti the perforated casing compress the producing subtenanean zone. In an 
axemptary embodiment the rnethod further includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocarbons from the prcxludng 
subterranean zone. In an exemplary embodiment, the method further includes 
vibrating the produdnig subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perfcHBted 
5 casing. In an exemplary embodiment, the method father indudes applying an 
inrpulsive load to the perforated tubulars that are radially expanded Into intimate 
contad with the perforated tubulars to increase the rate of recovery of hydrocarbons 
from the produdr^ subterranean zone. 

10 ' A system for isdating a first subterranean zone from a second subterranean zone in a 
wellbore that Includes a perforated casing that traverses the second subtenranean 
zone, has also been described that Indudes means for positioning one or more solid 
tubulars within the weltbore, the sdid tubulars travdrsing the first subterranean zone, 
means lor posiHoning one or more perforated tubulars within the wellbore each 

15 including one or nruxe radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at teast one of the solid tubulars and 
perforated tiAulars witMn the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contad with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore extemal to the solid tubulars and perforated tubulars. In an 
exenriplary ernbodiment, the mearts for radialty expanding at Itost one of the perforated 
tubulars Into intimate contad with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment the system 

25 further indudes means for vibrating tiie second subtmranean zone to increase the rate 
of recovery of hydrocarbons from the second subterranean zone. In an exemplary 
enfibodiment, the s^tem further ^udes means for vibrating the second subterrariean 
zone to dean ttie radial passages tiie perforated tubulars that are radially expanded 
into intintate conted with the perforated casing. In an exemplary emt>odiment, the 

30 system further Indudes means for applying an impulsive load to the perforated tobulars 
tt^t are radially expanded into intimate contad with the perforated casing to iriorease 
the rate of recovery of hydrocartxms from the second SMbtenranean zone. 
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A sysiem for e3ctracting materials from a producing subterranean zone in a welllxHB, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the produdng subterrariean zone^ has also been described that includes means for 
positioning one or rnqre soli^ tubulars within the wellbore, means for positioning one or 

5 nnore perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, means for radially expanding at least one of the perfbrated tubulars 
into intimate cohtad with the perforated casing, means for fluididy coupling the solid 

10 tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
solid tubulars, mtens for fluididy isolating the produdng subterranean zone from at 
least one other subtenranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
emmplaiy embodiment, the means for radially expanding at least one of the perforated 

15 tubulars into bfitimata contad with the perforated casing comprises means for 
compressing the produdng subterranean zone. In an exemplary embodiment, the 
further includes means for vibrating the produdng subtenanean zone to increase the 
rate of recovery of hydrocarbons from the produdng subtenranean zone. In an 
exenfH>lary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment the system further indudes means for appi^ng an impulsive load to the 
perforated tubulars that are radially exparuled into intimate contad with the perforated 
casing to increase the rate of recovery of hydrocarbons from the prcxiudng 

25 subtenranean zone. 

An apparatus has also been described that indudes a zonal isdation assembly 
induding: one or more solid tubular members, each sdid tubular menrtber including one 
or more external seals, one or more perfbrated tubular members each induding radial 
30 passages ooupted to the sdid tubtdar members, and one or more perfimted tubular 
Pners each Induding one or more radial passages coupled to the interior surfaces of 
one or more of the perfbrated tubular members, and a shoe ooupled to tte zonal 
Isolation assembly* At least one d the solid tubular members and the perforated 
tubular members are fomned fay a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are fbnfned by a radial expansion process 
performed within the wellbore. 

A method of Isolating a first subtenanean zone from a second subterranean zone in a 
S wellbore has also been described that includes positioning one or more solid tubulars 
within the wellbore. the solid tubulars traversing the first subterranean zorm, positioning 
one or more perforated tubulars each including one or nnore radial passages within the 
wellbore, the perforated tubulars tra>»rsing the second subterranean zo^ne, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluidicly coupling the perforated tubulars and the prlnnary solid tubujars. preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the weitbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plasticaily deforming the perforated 
1 5 tubular Dners wHHn the interior of one or more of the perforated tubulars. 

A method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the weiibore induding a casing, has also been descrit>ed that includes 
positioning one or more solid tubulars within the weiibore, positioning orie or nrK>re 

20 perforated tubulars each Induding one or more radial passages within the weBbore, the 
perforated UibularB traversing the prbdudng subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the sdid tubulars, fluidicly isolating the produdng subterranean zcxie from at least 

25 one other subtenanean zone, within the wellbore, fluldidy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 
perforated tubular liriers within the interior of one or more of the perforated tubutevs, 
and radially expanding and plastically deforming the perforated tubular liners within the 
interior of one or more of the perforatsd tubulars. 

30 

A system for isdating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that indudsis means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding one or mkm 
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radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbdre, means for fluididy coupling the perforated 
tubulars and the solid tubulars. means for preventing, the passage of fluids from the first 
5 subterranean zone to the second subterranean zorm within the wellbore external to the 
primary solid tubulars and perforated tut>ulars, means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubuiam* 
and means for radially expanding and plastically deforming the perforated tubular liners 
witMn the IntericK of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore induding a casing, has also been dmcribed that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each Including one or more radial 

15 passages within the wellbore, the prorated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars vdtMn the wellbore. means for flutdiciy coupling the solid 
tubulars with the casing, means for fluidiciy coupling the perforated tubulars with the 
solid tubulars. means for fluididy Isolating ttie produdng subterranean zone from at 

20 least one other subtenranean zone within the wellbore, means for fluidiciy coupling 
at least one of the perforated tubulars with the produdng subterranean zorw, means for 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and means for radially expanding and plastically defomiing the 
perforated tubular liners within the interior cf one or more of the perforated tubulars. 

25 

An apparatus has also l>een described that ^dudes a zonal isoldtion assembly 
induding: one or more solid tubular members, each solid tubular member induding one 
or more external seals, two or more perfiorated tutnilar members each including radial 
passages coupled to the solid tubular members, and one or rrxxe one-way valves for 
30 oontnoOably fluidiciy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular rniembers and the 
perforated tubular members are. formed by a radial expansion process performed within 
thewellbore. 
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A method of isolating a first subterranean zone from a second subterranean ^ne 
having a plurality of produdhg zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning two or moiB perforated tubulars each 

5 including one or more radial passages within the wellbore, the perforated tubulars 
traversing ttie second subterranean zone, radially expanding at least end of the solid 
tubulars and perforated tubulars within the wellbore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subtenanean zone within the wellbore external to the 

10 * primary solid tubulars and perforated tubulars, and preventing fluids from passing from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extracting material from a wellbore having a pluraRty of producing 
15 subtenanean zones, at least a portion of the wellt>orelndudlng a casing, h^ 

described that ihdudes positioning one or more solid tubulars withbri the wellbore, 
positioning two or more perforated tubulars each indudirig one or more radial passages 
within the wellbore, the perforated tubulars traversing the produdng subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore, fluididy coupling the sdid tubulars with the casing, flutdidy coupling 
the perforated tubulars with the solid tubulars, fluididy isolating the produdng 
subtenanean zone from at least one other subterranean zone within the wellbore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subterranean zone Um\ a second subterranean zone 
having a plirality of produdng zones in a wellbore has also been described that 
includes means ftn* positioning one or more solid tubulars wittiin the weBbors, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each Induding one or more radial passages wititin the wellbore, ttte 
perforated tubulars travarsing tiie second sut^rranean zone, means for radially 
expanding at least one of the sdid tubulara and. perforated tubulars witiiin ttie wellbore, 
means for fluMidy coupling the perforated tut>ulars and the solid tubulars, means for 
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preventing the passage of fluids from the first subtenwean zone to the second 
subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubulars^ means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one erf the produdng zones that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials frorh a plurality of producing subterranean zonte in a 
welibore. at least a portion of the welibore including a casing, has also been descritied 

10 that includes rheans for positioning one or more solid tubulars within the wein>ore, 
means for positionirtg one or more perforated tubulars eadi including one or more 
radial passages within the welibore, the perforated tubulars traversir^ the producing 
subterranean zones, means for redally expanding at least one of the solid tubulars and 
the perforated tubulars vyithin the weltt)ore, means for fiuididy coupling the solid 

15 tubulars with the casing, means for fiuididy coupling the perforated tubulars with the 
solid tubular^, means for fiuididy isolating the produdng sUbtenranean zone from at 
least one other subterranean zone within the welibore, means for fiuididy coupling at 
least one of the perforated tubulars with the produdng subtenranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing finom one of the 
produdng zones that has not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting g^othemnal energy from a subterranean formation 
25 ccmtaining a source of gmthennal energy has also been descritied that indudds a 
zonal tedation assemt)ly positioned within the subtenranean formatidn induding: one or 
more solid tubular members, each solkJ tubular memt>er induding one or more external 
seate, one or more perforated tubular members each Induding radial passages coupled 
to the solid tubuter members, and one or more perforated tubular liners each induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to Vhe zonal isolaUon as8enr>bly. At 
least one of the solid tutHilar members and the perforated tubular members are formed 
by a radial mpansion prtx:ess performed wlthfai the welibore. 
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A method of isolating a first subterranean zone from a seoorki subterranean zone 
including a source of geothermal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subtenanean zone, posittoning.one or nK>re peifbirated tubulars 

5 each induding one or more radial passages within the wellbore, the perfora 

traversing the second subterranean zone, rsKlially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluididy coupling the perforated 
tubulars and the primary solid tubuians, preventing the passage of fluids from the first 
subterranean zone to the second subterFarmufi zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars, positioning one or more perforated 
tubular liners wittiin the interior of one or more of tt)e perforated tubulars, and radially 
expanding and plastically defonning the perforated tubular liners wittiin ttie interior of 
one or more of the perforated tubulars. 

15 A mettiod of extracting geothennal energy from a subterranean geottiermat zme in a 
wellbore, at least a portion of ttte wellbore including a casing, has also been described 
ttiat includes positioning one or more solid tubulars wittiin Vhe wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wetibore, the perforated tubuters traversing the subterranean geottiermal zone, radially 

20 expanding at least one of the solid tubulars and the perfr>rated tubulars witiiin the 
wellbbre, fluididy coupling ttie sdid tubulars with the casing, fluididy coupling ttie 
perforated tubulars with ttie sdM tubuiars, fluididy isolating ttie subterranean 
gec^nnal zone from at least one ottier subterranean zone wittiin ttie wellbore, and 
fluididy coupling at least one of the perforated tubulars with ttie subterranean 

25 geottiermal zone. 

A system for isolating a first subterranean zone from a second geottienmal 
subterranean zone in a wellbore has also been described that indudes means for 
posittoning one or nrxro solid tubulars wittiin the wellbore, ttie solid tubulare travereing 
30 the first subterranean zone, means fat posittoning one or mpre perforated tubulare 
each induding one or more radial passages wittiin ttie wellbore, ttie perforated tubulare 
traversing the second geottiermal subtenanean zone, means for radially expanding at 
least one of the solid tubulare and perftxatad tubulare wittiin ttie wellbore. nneans for 
fluididy coupling the perforated tubulars and ttie solid tubulare, and means for 
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preventing the passage of fluids from the first subtenranean zorie to the second 
geothermal subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subterranean geothermal zone in a 
wellbore, at least a portion of the vwellbore including a casing, has also been described 
that includes means for posifioning one or more solid tubulars within the wellbore, 
means for positioning one or more perforated tubulars each Including one or mote 
radial passages within the wellbore, the perforated tubulars traversing the subterranean 

10 geothemral zone, means for radially expanding at least one of the soHd tubulars and 
the perforated tubulars within the wellbore, means for fluldiciy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
soHd tubulars, mear^ for fluMidy isotertihg the subten^nean geottiermal zone from at 
least one other subterranean zone within the wellbore, and means for fluldiciy coupling 

15 . at least one of the perforated tubulars vtfith the subtenBneangeottierm 

An apparatus has also been described that includes a zonal isolation assembly 
Including: one or mora solid tubular rrvsmt^ers, each solid tubular member including one 
or more extemai seals, one or more perforated tubular members each including one or 

20 nrKxe radial passages coupled to the sdid tubular members, and a shoe coupled to the 
zonal tedation assembly. At least one of the solid tubular nnembers and the perforated 
tubular members are formed by a radial expansion process perfonned within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
cleaned by further radial expansion of the perforated tubular membera within the 

25 wellbore. 

A nriethod of isolatmg a first subterranran zone from a second subterranean zone in a 
wellbore has also been described that indudes |X)sitioning one or more solid tubulars 
wKhin the wellbore, the solid tubulare traversing the first subterranean zone. posWoning 
30 one or more perforated tubulare within the wellbore each induding one or more radial 
passages, the perforated tubulare travereing the second subtenanean 20m. radially 
expanding at least one of the primary solid tubulare and perforated tubulare vvithin the 
weHbore, fluididy coupling the perforated tutHJiare and the solid tutxjiare, preventing the 
passage of fluids from the firet sulitennanean zone to the second subterranean zone 
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within the wellbore external to the solid tubulars and perforated tubulars. and cleaning 
materials from the radial passages of at least one of tlie perforated tubulars by further 
radial expansion of ttie perforated tubulars within the wellbore. 

5 A.method of extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the wellbore indtxllng a casing, has also been described that includes 
positioning one or more sdid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterraniBan zone, radlaDy expanding at 

10 - least one of the solid tubulars and the perforated tubulars within the wellbore, fluldicly 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isdating tte producing subtenranean zone from at iedst 
one other subtenanean zone within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, monitoring the operating 

15 temperatures, pressiros, and flow rates within one or more of the perforated tubulars, 
and deantng materials Irxm the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the wellbore. 

A system for Isolating a first subterranean zone from a second subterranean zone In a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within tl^ wellbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one more perforated tubulars within ttie wellt>ore each 
induding one or more radial passages, the perforated tubulars tra^^rsing the second 
subterranean zone, means for radially expanding at least one of the sofid tubulars and 
25 perforated tubulars within the wellbore, means for fluidicly coupling the perforated 
tut)ulars and the solid tubulars, means for preventing the passage of fluids firorh the first 
sut)terranean zone to the second subtenanean zone within the wellbore exienuri to the 
soM tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perforated tubulars by further radial expansion of the 
30 perforated tubulars within the wellbore. 

A system for extracting materials from a producing subtenanean zone in a wellbore, at 
least a portion of the weObore Induding a casing, has also been described that indudes 
means for positioning one or mora sdid tubulars within the welfoore, means for 
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positioning one or more perforated tubulars within the wellbore each induding one or 
more radial passages, the perforated tubulars traversing the producbig subterranean 
zone, means for radially exparKling at least one of flie solid tubulars and the perforated 
tubulars witNn the wellbore. means for fluididy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isolating the producfang subterranean zone firom at least one other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the procfcidng subterranean zone, and means for cleaning 
matsriais from the radial passages of at least one of the perforated tubulars by further 

10 radid expansion of the perforated tubulars within the wellbore. 

Although iOustraflve embodiments of the invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instences. some features of the present invention may be 
15 employed without a oone^pohding use of the ottier features. Aooordlngly. it is 
appropiiato that the appended daims be construed broadly and in a manner consistent 
with the scope of the invention. 
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CLAIMS 

1. An apparatus, comprising: ^ 
a zonal isolation a8semt}ly comprising: 

5 one or more solid tubular members, each solid tubular member including One or 

more external seals; 

one or more perforated tubular members' each including one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
10 wherein at least one of the solid tubular members and the perforated tubular 

members are fornied by a radial expansion process performed within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members within the 
weHbore. 

15 

2. A method of isolating a first subtenranean zone from a second subtenanean 
zone in a wellbore, comprtsing: 

positioning one or mcra solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
20 positioning one or more perforated tubulars within the wellbore each including 

one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars ^in the v^rellbore; 
25 fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
siMeiranean zone within the wellbore external to the solid tubulars and perforated 
ttdMilSrs; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars by further radial expansion of the perforated tubulars within the wellbore. 

3. A method of extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 



76 



positioning one or more perforated tubiilars within the wellbore each including 
one or nmre radial passages, the perforated tutHiiars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the welltK)re; 

fluididy coupRng the solid tubulare with the casing; 
fluididy coupling the perforated tubulars with the solid tubulstfs; 
fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellboiB; 
10 fluididy coupling at least one of the perforated tubulars with the producing 

subtenranean rone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
IS tubulars by further radial expansion of the perforated tubulars within the weilbore. 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

nr>eans for positioning one or more solid tubulars within the wellbore, the solid 
20 tubulars traversing the first subtenanean zone; 

means for positkming one or more perforated tubulars virithin the welibore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

rfteans for radially expanding at least one of the solid tubulars and perforated 
25 tubulars within the welibore; 

means for fluididy coupling the perforated tubulars and the sdid tubitfars; 
means for preventir^ the passage of fluids from the first subtenariean zone to 
the second suMerranean zone within the weHbore extemial to the sdid tubulars and 
perforated tubulars; and 
30 means for cleaning materials from the radial passagiss of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
welibore. 
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5. A system for exbBCting materials from a producing subterranean zone in a 
wettbore, at least a portion of the wellbore induding a casing, com 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforstod tubulars within the wellbore each 
5 including one or more radial passages; the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluldidy coupling the solid tubulars with the casing; 
10 means fbr fluidiciy coupling the perforated tubulars with the solid tubulars; 

rtieans for fluldidy Isolating the produdng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluldidy coupling at least one erf the perforated tubulars with the 
produdng subtenanean zone; and 
IS means for cleaning materials from the radial passages of at least one erf the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 
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1. An apparatus, comprising: 

a z(ml isolalion assembly oomprising: 

one or more solid tubular mentfms, each solid tubular member including one or 
5 more external seals; 

one or miore perforated tubular members coupled to the solid tubular members; 
one or more flow control valves operably coupled to the perforated tutHJiar members for 
controlling the flow of flukflc materials through the perforated tubular members; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating pressure within ttie perforated 
tubular memberB; and 

15 one or more flow sensors operably coupled to one or more of thf perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
memt>ers;and 

a shoe coupled to the zonal isolation assembly; and 

a controller operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and the flow sensors for monitoring the terhperature, 
pressure and flow sensors and contraUing the operation of the flow centred valves; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbora. 

25 2. A method of Isolating a first subtenanean zone from a second subterranean 
zone in a welibore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the fbst subtenanean zone; 

positioning one or more perforated tubuiare within the wellbore. the perforated 
30 tubulars traversing the second siditerranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubuiare within the wellbore: 

fluididy coupling the perforated tubulars and the scriid tubulars; 

preventing the passage of fluids from the firet subterranean zone to the second 
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subterranean zone witNn the welllxm external to the solid tubulars and perforated 
tubulars; 

rnonltoring the operating temperatures, pressures, and flow rates within one or 
more of Uie perforated tubulars; and 
5 contFollIng the flow of fluidic materials through the perforated tubulars as a 

function of the monitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone In a 
weHbore. at least a portion of the wellbore including a casing, comprising; 

10 positioning one ornrK>re solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the weilbore. the perforated 
ttitulars traversing the producing subterranean zone; 

radially e)q>anding at least one of the solid tubulars and the perforated tubulars 
within the welitxm; 
1 5 fluidicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the produdng subterranean zone from at least one oflier 
subterranean zone witHn the weiU)ore; 

fluididy coupling at least one of the perforated tubulars with the produdng 
20 subterranean zone; 

monitoring the operating temperatures, pressurss. and flow rates within one or 
rTK>re of the perforated tutnilars; and 

controiiing the flow of fluidic materials through the perforated tajbulars as a 
function of the monitored operating temperatures, pressures, and flow rates. 

25 

4. A system for isolating a first subtenranean zone from a second subterranean 
zone in a wellbore, comprising: 

* means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars within the wellbore, the 

perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the sdid tubulars and perforated 
tubulars within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subtenanean zone to 
the second sutiterranean zone wRhin the wellbore external to the solid tubuiars and 
perforated tubuiars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or rmmofthe perforated tubuiars; and 

means for controlling the flow of fluidlc materials through the perforated tubuiars 
as a function of the monitorBd operrtng temperatures, pressures, and flow rates. 

5. A system for extracting materials finom a producing subterranean zone In a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

meens for positioning one or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubulare within the wellbore. the 
perforated tubuiars traversing the producing subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
15 perforated 

tubuiars within the wellbore; 

means for fluldlcly coupling the solid tubuiars wHth the casing; 

means for fluididy coupfing the perforated tubuiars with the solid tubuiars; 

means for fluldlcly Isolating the producing subterranean zone from at least one 
20 other subtenanean zone within the wellbore; 

means for fludidy coupling at least one of the perforated tubuliEirs with the 
producing subterranean zone; 

means for monitoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubuiars; arKl 
25 nrteans for controlling the flow of fluidlc materials through the perforated tubuiars 

as a function of the nrxKiitorBd operating temperatures, pressures, and flow rates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular tnembers. each koM tubular member including one or 

more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more solid tubular liners coupled to the interior surfeoes of one or mora 
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of the perforated tubular members for sealing at least some of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the mnal isolation assembly; 

wtierein at least one of the solid tubular members and the perforated tubular 
5 members are fbmned by a radial expansion process performed within the wellbore; and 
wherein the solid tubular liners are formed by a radial expansion process 
performed within the wellbore. 

7. A method of isolating a first subterranean zone from a second subterranean 
10 ^)ne in a welibore» comprising: 

positioning one or more solid tubutars within the wellbore, the solid tubulars 
traversing the first siriMerranean zone; 

positioning one or more perforated tubulars each Including one or ntore radial 
passages within the wellbore, . the perforated tubutars traversing the second 
15 subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subtenraneian zone to the second 
20 subterranean zone within the wellbore external to the primaiy solid tubulars and 
. perforated tubulars; 

positioning one or more solid tubular liners wittiin the interior of one or more of 
the perforated tubulars; and 

radially expanding and plasficaliy deforrrring the solid tubular liners within the 
25 interior of one or more of the perforated tubulars to fluidicly seal at least some of ttie 
radial passages of the perforated tidiulars. 

8. A method of extracting materials from a producing subten^nean zone in a 
wellbore, at least a portion of the w^bore including a casing, comprising; 

30 positioning pne or more solid tubulars within the wellbore; 

positioning one or nriore perforated tubulars each Jndudlng one or more radial 
passages within the welibore. the perfbrated tubulars traversirig the producing 
subterranean zone; 
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radially expanding at least one of the solid tubulars and the perforated tutxilars 
within the vvellbore; 

fluididy coupling the sdid tubulars with the casirig; 

fydidy coupling the perforated tubulars with the solid tulMilars; 
5 flukiicly Isolating the produdng subterraneari zone fronr> at least one other 

sutrtsrranean zone within the wellbore; 

fluidldy coupling at least one of the perforated tubulars with the producing 
subtenanean zone; ^ 

positioning one or more sdid tubular liners within the interior of or^e or more of 
10 the perforated tubulars; and 

radially expanding and plastically deforming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluidldy seal at least some pf the 
radial passages of the perforated tubulars. , 

IS 9. A system for isolatmg a first subterranean zone from a second subtenanean 
zone in a weltoore, comiMlsing: 

means for positioning one or more solid tubulars within the wellbore, the solid 
i&Aulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
20 more radieri passages within the wellbore, the perforated tubulars traversing thb second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubiters within the wellbpre; 

mrans for fluididy coupling the perforated tubulars and the solid tubulars; 
25 means for preventing the passage of fluids frxm the first subterranean zone to 

the second subterranean zone within the wellbore external to the primary solid tubulars 
* and perforated tubulars; 

means for positipning one or more solid tobuter liners within the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the solid tubular liners 

' witMn the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone in a 
welltxm, at least a portion of the wellt)ore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
5 mm radial passages wlttiin the weilbore. the perforated tubulars traversing the 
producing sutyterranean zone; 

rneans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the'casing; 
10 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subtenranean zorie from at least one 
other subtenranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
15 means for positioning one or more solid tubular liners within the interior of one 

or more of the perforated tubulars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubulars. 

20 

11. An apparatus, conprising: 

a zonal isolation assembly comprising: 

one or more sdid tubular memt)ers, each solid tiAHJlar member Induding one or 
nfKxe external seals; 

25 one or more perforated tubular members each induding radial passages 

coupled to the solid tubular members; arid 

a seating material coupled to ^ least sonne of the perforated tubular members 
for seaHng at least some of the radial passages of the perforated tubular members; and 

a shoe coupled to flie zonal isolation assembly. 

30 

12. A method of isolating a first subterranean zone from a second subtenranean 
zone in a weilbore, comprising: . 

positidnbig one or more solid tubulars wHhIn the wellbore. the solid tubulars 
traversing the first sidbtenranean zone; 
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posittoning one or more perforated tubuldrs each including one or more radial 
passages vvithin the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
S wHhin the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the welibore^ external to the primary solid tubulars and 
perfcxated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a handenable fluidic sealing material into the sealed annular regions of 
the perforated tubulars fo seal off at least some of the radial passages of the perforated 
tubulars. 

IS 13. A method of extracting materials from a producing subterranean zone in a 
wellbore, at least a portion of the wellbore indMdtng a casing, comprising; 
positioning one or more solid tubulars within ttie wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages withfn the wellbore, the perforated tubulars traversing the producing 
20 subterranean zone; 

radially expanding at least one of the solid tubulars and the perfected tubulars 
within the wellbore; . 

fluididy coupling the solid tubulars with the casing; 
fhiidtdy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating ttie produdng subterranean zone from at least one ottier 

subterranean zone within the weiUxxe; 

fluididy coupling at least one of the perforated tukniiars with the produdng 
sii>tsrrar)ean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 inJecUhg a hardenable fluidic sealing material into the sealed annular regions of 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone In a weiibore, comprising: 

means for positioning one or more solid tubulars within the weiibore, the solid 
tubuiars traversing the first subtenBnean zone; 
5 nneans for positioning one or nrvKe perforated tubulars each including one or 

more radial passages within the weilbore, the perforated tubt^ars traversing the second 
sublenanean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubidars within the welibore; 
10 means forfluidlcly coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
the second subtenranean zone within the weilbore external to the primary solid tubuiars 
and perforated tubulars; 

means for sealing off an annular region within at least one of the perforated 
IS tubulars; and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

20 15. A system for extracting materials from a producing subtenranean zone in a 
weilbore, at least a portion erf the weilbore including a casing, comprising; 
means for positioning one or more solid tubulars within the weilbore; 
means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellb<m» the perftxrated tubulars traversing ttte 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weilbore; 

means fbr fluididy coupling the solid tubulars with the casing; 
means forfluidlcly coupling the perforated tubulars with the solid tubulars; 
30' means for fluididy isolating the producing subterranean zone from at least bne 

other subterranean zone within the weilbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterrartean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubulars; and 

means for injecting a hardenabie fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned wittiin a wellbore that traverses a 
subterranean formation, comprising: 
10 one or mora soHd tubular members, each solid tubular member including one or 

won external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expansion process perfomied within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenanean formation. 

20 17. The apparatus of daim 16, wherein the perfected tubular members that are 
radially expanded into intimate contact with the subtenanean formation compress the 
subterranean fCMrmation. 

18. A method of isolating a first subterranean zone from a second subtenanean 
25 zone in a wellbore, comprising: 

positioning one or more solid tubulars within tlie wellbore, the solid tubulars 
traverising the first subterranean zone; 

positioning one or more perforated tubulars within the weilboris each including 
one or more radial passages, the perforated tiriHJlars traversing the second 
30 sid^terranean zone; 

radially expanding at least one of the primary solid tubulars and perfbrated 
tubuiare within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 



87 



fluidicty coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subten^nean zone to the second 

subtenanean zone within the wellbore external to the solid tubulars and perforated 

tubiiiars. 

5 

19. The method of daim 18. wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone oompiess the 
second subtenanean zone. 

10 20. The method of daim 18, further conpising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

21. The method of daim 18, further comprising vtbrathig the second subtenanean 
15 2X)ne to dean the radial passages of the perforated tubulars that are radially expanded 

into intimate contad with the second subterranean zone. 

22. The method of claim 18, fiif^r comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contad with the second 

20 subtenranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

23. A method of extracting materials from a produdng subtenanean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprising; 

25 positioning one or nrxxe solid tubulars within the wellbore; 

positioning one or mors perforated tubulars within the weUbore each induding 
one or more radial passages, .the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
30 within the wellbora; 

radially expanding at least one of the perforated tubulars into Intimate contad 
with the produdng subterranean zone; 

fluididy cou|ding the solid tubulars with the cashg; 

fluididy coupling the perforated tubulars with the sdld tubulars; 
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fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbors; and 

fluidicly coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wherein the perforated tubulars that are radialiy 
expanded into Intimate contact wNh the produchg subterranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons firom the produdng 
subterranean zone. 

26. The method of. daim 23, further comprising vibrating the produdng 
IS subtenanean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimato bontect with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to ttie 
perforated tubulars that are radially expanded into intimate contact with the produdng 

20 subtenanean zone to inaease the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a weiR)ore, comprising: 

25 means for positioning one or more solid tubulars within the weilbore, the solid 

tubulars traversing the first subterranean zone; 

means for poslttonihg one or more perforated Uibulars within the weilbore each 
induding one or more radial passages, the perforated tubuters traversing the second 
subtenanean zone; 

30 means fbr radially expanding at least one of the solid tubulars and perforated 

tubulars within the weilbore; 

means for radially expanding at least one of the perforated tubulars into intinmte 
oontect Witt) the second subtisnanean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subterranean zone to 
the seoond subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of claim 28, wherein the means for radially expanding at leasts 
of the perforated tubulars Into intimate oontact with the second subterranean zone 
comprises means for compressing the second subterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subtenranean zone to Increase the rate of recovery of hydrocarbons from the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the . radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contact with the second subtenanean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intirr^te contact with the 
second subterranean zone to increase the ratia of recovery of hydrocartx)ns from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at teast a portion of the wellt>ore induding a casir^, comprising; 

means for positioning one or more sdid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars wHhin the welibore each 

Induding one or more radial openings, the perforated tubulars traversirig the produdng 
subterranean zone; 

means for radiaBy expanding at least one of the solid tubulars and the 
perforated tubutars within the wellbore; 
30 means for radially expandng at least one of the perforated tubulars Into intimate 

contad with the produdng subterranean zone; 

means for fluididy coupling the sdid tubularB with the casing; 

means for fluididy coupling the perforated tubdars with the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at ieast one 
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other sijrii)terranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubutars with the 
produdng subtenanean zone. 

5 34. the system of daim 33, wherein the means for radialiy expanding at ieast one 
of the perform tubulars into intinnate contact with the producing subterranean zone 
comprises means for compressing the produdng subterra 

.' 

35. The system of daim 33, further comprising means for vibrating the produdng 
1 0 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 

subterranean zone. 

36. The system of daim 33, further comprising means for vibrating the produdng 
subtenraneah zone to dean the radial passages of ttie perforated tubuiars that are 

15 radiaily expanded Into intiniate contad with the produdng subtenranean zone. 

37. The system of daim 33. further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarbons from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation and Indudes a perforated wellbore casing, comprising: 
25 one or more solid tubular merr^rs, each solid tutnilar member induding one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zoruil isolation assembly; 
30 wherein at least one of the sdid tubutar members and the perforated tubular 

members are formed by a radial expansion process performed within the wellbore; arKl 

wherein at least one of the pwfonated tubuter nnembers are radially expanded 
into intimate contad with the perforated weDbore casing. 
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39. The apparatus off daim 38. wherein the perforated tubular members that are 
radially expanded into intimate contact with the perforated casing compress the 
subtenranean formation. 

5 40. A method of isolating a first subterranean zone from a second subtenanoan 

zone in a weUbore that includes a perforated casing that traverses the second 

subterranean zone, comprising: 

positioning one or more solid tubulars within the weltbore, the solid tubulars 

traversing the first suUennanean zone; 
10 positioning one or more perforated tubulars wIMn the wellbore each ^eluding 

one or more radial passages, the perforated tubulars traversing the second 

subterranean zone; 

radially expanding at least one of the primary solid tubulara and perforated 
tubulars within the wellbore; 
15 rad»lly expanding at least one of ttie perforated tubulars into intimate contact 

with tlie perforated casing; 

fluidicly coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subtenranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulara and perforated 
20 tubulars. 

41. The method of daim 40, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranesui zone. . 

25 

42. The method of daim 40, further comprising vibrating the second subterranean 
zone to Increase the rats of recovery of hydiocart>ons from the second subtenanean 
zone. 

30 43. The method of daim 40. further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulara that are radially expanded 
into intimate contact with the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially expar^ied into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocart>ons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subtenranean zone in a 
welibore, at least a portion of the weHbore including a casing and a perforated casing 
that traverses the producing subterrariean zone, comprising; 

positioning one or nrKMne solid tut)ular8 within the weilbore; 
positioning one or more perforated tubulars within the weilbore each including 
10 one or more radial passages* the perforated tubulars traversing the producing 
subterranean zme; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weDbore; 

radially expanding at least orie of the perforated tubulars into intimate contact 
15 with the peribrated casing; 

fiuidicly coupling the solid tubulars with the casing; 
fluidicly coupling the perforated tubulars with the solid tubulars; 
fluididy isolating the prodiKsng subterranean zone from at least one other 
subterranean zone within the weilbore; and 
20 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone. 

46. The method of daim 45, wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the producing 

25 subterranean zone. 

47. The method of ' daim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 
subterranean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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49. The method of daim 45. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
tubulare to increase the rate of recovery of hydrocarbons from the producing 
subterranean zone. 

5 

50. A system for isolating a first subterranean zcme from a second subterranean 
zone In a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the wellbcm. the solid 
10 tubulars traversing the first subterranean zone; 

nraans for positioning one or rncm perforated tubulars within 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
15 tubulars within the wellbofB; 

means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within the weilt)ore external to the solid tubulars and 
perforated tubulars. 

51. The system of claim 50, wherein the means for radially expanding at least one 
of the prorated tubulars into intimate contact with the perforated casing comprises 

25 means for compressing the second subterranean zone. 

' 52. The system of daim 50, further comprisirtg means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the seoond 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. 
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54. The system of claim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate oontact with the 
perforated casing to increase the rate of recovery of hydrocart)ons from the second 
subtenranean zone. 

5 

55. A system for extracting materials from a producing subterranean zone in a 
weiibore, at least a portion of the welibore including a casing and a perforated casing 
that traverses the produdr^ subterranean zone, comprising; 

means for positioning one or more sofid tubulars within the welibore; 
10 means for positioning one or more perforated tubulars withbi the weiibore each 

including one or more radial qienings, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tutxilars within the weiibore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluididy coupling the soBd tubiriars with the casing; 
means for fluididy coupling the perforated tubulars wi0i the solid tubulars; 
means for fluididy isolating the produdng subterranean zone from at least one 
20 other subterranean zone within the we!it)orB; and 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55» wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contad with the perforated casing comprises 

means for compressing the producing subten^nean zone. 

57. The system of daim 55, furttier comprising means for vibrating the produdr>g 
subterraiiean zone to Increase the rate of recovery of hydrocarbons firom the produdng 

30 subtanBnean zibne. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubuiars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocartxms from the producing 

5 subterranean wne. 

60. An apparatus, comprising: 

a zonal isolation assemt)ly comprising: 

one or more solid tubular rriembers, each solid tubular member including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coined to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the Interior surfaces of one or mors of the perforated tubular 
15 n>emberB;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are tormed by a radial expansion process perfonmed within the wellbore; and 
wherein the perfected tubular liners are fomned by a radial expansion process 
20 perfomned wittiin the wellt>ore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubuiars within the weHbore. the soOd tubuiars 
25 traversing the first subterranean zone; 

positioning one or more perforated tubuiars each including one or more radial 
passages within the wellbore, the perforated tubuiars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubuiars and perforated tubuiars 
30 within the wellbore; 

fluidicly coupling the perforated tubuiars and the primary solid tubuiars; 
preventing the passage ct fluids from the first subterranean zone to the second 
subterranean zone within the vyelitxxe external to the primary solid tubuiars and 
perforated tubuiars; 
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positioning one or more perforated tubular liners wltliin the interior of one or 
more of the perforated tubirfars; and 

radially expanding and plastically deforming the perforated tubular liners within 
the interior of one or mom of the perforated tubulars. 

5 

62. A method of extracting materials from a producing subterranean zone in a 
wellboTB, at least a portion of the wetlborB including a casing, oomprisir^; 

positioning one or mm solid tubulars within the weRbore; 

positioning one or more perforated tubulars each Including one or more radial 
10 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fiuidiciy coupling the solid tubulars with the casing; 
15 fiukJidy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subtenranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

20 positioning one or moTB perforated tubular liners within the interior of one or 

nrKure of the perforated tubulars; and 

radially expanding and plastically defonming the perforated tubular Knees within 
the interior of one (x- more of the perforated tubulars. 

25 63. A system for Isolatihg a first subtenar^n zone from a second subterranean 
zone in a wellbore, comprising: 

means for positioning onie or nruxe solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
30 more radial passages within the wetlbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tutHJiars within the wetlbore; 

means for fluididy coupling the peilbrated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the seoond subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for portioning one or more perforated tubular liners within the interior of 
one or more of the perforated titulars; and 

means for radiaUy expanding and plastically defomning the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subtenranean zone in a 
10 wellbore, at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for posKiorvrig one or more perforated tubulars each including one or 
more radial passages withih the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 
15 means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the wellbore; 

means for fluidicly coupling the solid tubulars with the casing; 

means for fluidicly coupling the perforated tubulars with the solid tubulars; 

rmans for fluidicly isolating the producing subterranean zone from at least one 
20 other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 

means for positioning one or more perforated tubular liners within the interior of 
oneormoreof the perforated tubulars; and 
25 means for radially expanding and plastically deforming the perforated tubular 

liners within the interior of one or more of the peribrated tubulars. 

65. An ai^ratus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular membm, each solid tubular member including one or 

more external seals; 

two of more perforated tubular members each including radial passages 
ooupled to the solid tubular members; and 

one or more one-way valves for controDably fluidicly coupling the perforated 
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tubular members; and > 

a shoe ooupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed, withiri the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
zone having a plurdKty of producing zones in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 
10 positioning two or more perforated tubulars each induding one or more radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radiaRy expanding at least one of the solid tubulars and perforated tubulars 
within the welibofe; 

15 fluMiciy coupling the perforated tubulars and the prlnriary solid b 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of the producing zones that has been depleted. 

67. A method of extrading materials from a wellbore ha\fing a plurality of producing 
subterranean zones, at least a portion of the welibore including a casing, comprising; 

positioning one or more solid tubulars within the welitx)re; 
25 positioning two or more perforated tubulars each nrtduding one or more radial 

passages within the wellbore, the perforated tubulars traversing the producing 
subtenanean zonra; 

radially expanding at least one erf the sdid tubulars and the perforated tubulars 
within the wellbors; 
30 fluidicly coupling the solid tubulars with the casing;. 

fydidy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone frpm at least one other 
subterranean zone within the wellbore; 

fluidicly coupling at least one of the perforated tubulars with the produdng 
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subtenanean zone; 

preventing fluids from passing from one of the producing zones that has not 
l)een depleted to one of the producing zones ttiat has been depleted. 

5 68. ' A system for isolating a first subterranean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, oorhprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
10 nriore radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 

means for fluldicly coupling the perforated tubuiars and the solid tubulars; 
15 means for preventing' the passage of fluids from the first subterranean zone to 

the second subteoanean zone within the wellbore extemal to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular linere within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the produdng zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of (mxludng subterranean 
zones in a wellbore, at least a portion of tlie vyellbore including a casing, comprising; 
25 means for positioning one or more solid tid>ulare within the wellbore; 

mearts for positioning one or more perforated tubuiare each including one or 
nriore radial passages within the wellbore, the perforated tubuiare traversing the 
producing subterranean zones; 

means for radiaUy expanding at least one of the solid tubulars and the 
30 perforated tubuiare within the wellbore; 

means for fluldicly coupling the solid tubuiare wHh the casing; 

means for fluididy ooupOng the perforated tubuiare with the solid tubulars; 

means for fluididy isolating the produdr^ .subterranean zone from at least one 
other subterranean zone vrithin the wellbore; . 
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means for fluidicly coupling at least one of the perforated tubulars with the 
producing subtenanean zone; 

means for positioning one or nrne perforated tut>ular liners vinthtn the interior of 
one or more of the perforated tubulars; and 
5 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for extracting geothcwmal energy from a subtenranean formation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assembly positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
mors external seals; 

one or more perforated tubular rriembers eadt\ including radial passages. 
1 5 coupled to the solid tubular nrtembers; and 

one or more perforated tubi^ar liners each Including one or more radial 
passages coupled to the interior surfocee of one or more of the perforated tubular 
members; and 

a shoe coupled to the zonal Isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are fonned by a radial expansion process performed within the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone includbr^ a source of geothemr^l energy in a weHbore, comprising: 

25 positiOTing one or mc^e solid tubulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or rhore perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the second 
sidMerranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore: 

fluidicly coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone witMn the weilbore external to the primary s(riid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defonming ttie perforated tubular liners wtttiln 
S the interior of one or more of the perforated tubulars. 

72. A method of extracting geothennai energy from a subterranean geothermal 
zone in a weHbore, at least a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulars wItHn the wellbore; 
positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore, the perforated tubulars traversing the subterranean 
geoihemnal zone; 

radaly expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fjuididy coupling the sdkJ tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
flufdidy isolating the subterranean geothermal zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with the subterranean 
geothermal zone. 

73. A system for Isolating a first subterranean zone from a second geottiermal 
subterranean zone in a wellbore, comprising: . 

means for positioning one or wore solid tubulars within the wellbore, the solid 
25 tubiiriars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each IrKluding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geolhennal subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterraneaa zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74. A system for extracting geothermal energy from a subterranean geothermal 
zone in a weilbore, at least a portion of the wellbore including a casing, comprising; 

5 means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars each inchiding one or 
more radial passages within the welltXMie, the perforated tubulars traversing the 
subterranean geothermal zone; 

means for radially expanding at least one of the soDd tubulars and the 
10 perfbrated tubulars witNn the wellbore; 

means for fluididy ooupling the solid tubulars with the casing; 
means for flutdidy coupling the perforated tubulars with the solid tubulars; 
means for fTuidlciy isolating the subtenranean geothermal zone ftcm at least one 
other subterranean zone within the wellbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranran geothennai zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members* each solid tubular member including one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zonal isolation assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are fomned by a radial expansion process perfomned wtthki the wellbore; and 

wherein the radial passage of at least one of the perfbrated tubular members 
are cleaned by further radial expansion of the perfbrated tubular members within the 
wellbore. 

30 

76. A method of isolating a first subterranean zone from a second sutrterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the sdid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars within the welH>ore each including 
one or more radial passages, the perforated tulHJiars traversing the second 
subterranean zone; 

radiaiiy expanding at least one of the primary solid tubulars and perforated 
5 tut>ulars within the welibore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the welibore. 

77. A method of extracting materials from a produdng subterranean mne in a 
welibore, at least a portion of the welibore including a casing, comprising; 

1 5 positioning one or more solid tubulars within the welibore; 

positioning one or rhore perforated tubulars withir) tfie welibore each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the weUbore; 

fluididy coupling the solid tubulars with the casir^; 
fluididy coupling the perforated tubulars the solid tubulars; 
fluididy isolating the produdng subtenanean zdne from at least one ottier 
subterranean zone within the welibore; 
25 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the opisrating tempmtures, pressures, and flow rates within one or 
more of ttie perforated tubulars; and 

cleaning materials firom the radial passages of at least one erf the perforated 
30 tubulars by further radial expansion of the perforated tubulars v^in the welibore. 

78. A system for Isolating a first subterranean zone from a second sutrterranean 
zone in a welibore, comprising: 
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rraans for positioning one or more solid tubulars within the wellbore/the solid 
tubulars travefsing the first subterranean zone; 

means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of ttie solid tubulars artd perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first subterranean zone to 
10 > the second subtenanean zone within the wellbore extemal to the solid tubulars and 
perforated tubulars; and 

means for cleaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore each 
20 Induding one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulare and the 
perforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy isolating the procfudng subterranean zone from at least one 
other subterranean zone within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subtenranean zone; and 
30 means fdr cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial e)Spansion of the perforated tubulare within the wellbore. 
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